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r R E A T I S E 

CONTAININGSJLN 

Entire New Method 

OF SOLVING 

l\dfe<9:ed Quadratic, and Cubic Equations, 

. With their Application to 

i 

The Solution of Biquadratic Ones ; 

In an eafier, and more concife Way, than any yet 
publifti'd; together with the Demonflrations of 
^ the Methods. 
I • AND 

I. Set of New TABLED 

FOR 

Finding the ROOTS of CUBICS, 



Invented by the late ingenious Mr. A. TuackeB^ 

dcceafed ; 

But calculated entirely, and in a great Meafure exemplified, by 
^ fr. ^ROfTNy Teacher of die Mathematicks, at the Fne-^ 
School^ in Cleobury, Sbropflnre. 
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P R E F A CX 

THE Bufincfs of rcfblving i^- 
feSied ^adraticy Cubic ^ and 
Biquadratic RquattonSy by 
the common Methods, is look'd upon 
to be very tedious, difficult, and trou- 
blcfbme ; therefore an eafier and 
ftorter Way pf unravelling fuch Sort 
.of Equations y would undoubtedly 
claim the Regard of the Publich 
This (1 hope) is fufficiently perform- 
ed in the following Treatijcy which 
contains (o general and explicit a Me- 
thod, as to be applicable . to whatever 
Cafes might happen in each Kind; 
and yet it is fo eafy in Pradtice, that 
no Perfon (if but a little acquainted 
with Logarithmetical Arithmetic) will 
ever be at a Lofs to underftand it : In 
fliort, 'tis an entire new and concife 

Way, 



K 



ifi Tie PREFACE 

» 

Way or Sol ring AdfeBed Equation 
of the Second and Third Piw^rx, b 
the Mediation of which, and th 
Method given in Dr. SAUNfcERsSbN' 
jiigebrai Vol. IL p.-^735. ( 6f D i 
Cartes's. Invention) the Fourths - 
cWhcs foliifcle. 

Thifi li^W Method and Tables, ^a 
ote ol the pifcoveries of niy late inge-, 
liioiaS Friefid Mi*. Anthony Thacker 
Teath^t of the Mathematics at Bir 
MinghiifH ^ree-Scbooly a Perfon wel 
ktiowti to' the Mathematicians of thi 
Na.tiOfl for his great Genius, and many 
furprizirig Performances, in this Kipd 
of Liter^tute ; who engaging himfelf" 
in the Publication of three Volumes 
of Matliematicks, the firft of which 
he printed in 1 743, was in March 
X744, feiz'd with a violent Fever, 
which baffled the Art oi the Phyfi- 
cians, arid hurried him out of this 
Life, before he had half finifh'd his 
fccond Volume; but had he lived, 
this Work would have been iriuch 

be'-ter 



DCttcr 4pn^, a94/pl4GccJ, ^ % if»-» 
:eQ^ed, ill hi? Tbir4' . . . ' « 
V^t his Dg^fh fli^ny of I|i}s . l^api^fB 

fet 7gbf|iit'jo calcpUf p tfcff ^^maia-, 
fjr of ;^h«fc ToJblcs^ f^oft pf whkh I 

oOcne of the Examples, an^ the P(s* 
lyionjftrj^jipJtJs* J cQllfa:?d fpomhif fa- 
pj^; arid l^aj^^ ep4eavoi|r'4 tq r^ak^ 
every; T|iq^a^. ocurreia ^nd iQtellJgibiq 
4s;|J9Fit>Ie; b^^f ^thrq Inj^^^ertency;, 
W ^?rt^ ¥W^^ ^^^M RPWr tq 

v^ d .th^ WorjL^fter mej d- hopfr h^ 
^m^si^^^^'^ ^'^<^ ^«,?eo, aafl pan^ 
fd(y pai$ ithy, , • . • 

' -fo'.^e.M i^Iape, I. have applied. 

tq|:^^j7^3/fx to thp Sbltutjott- of twa 

vi^f^i^n pr^gfed in the lafl: YearX 
ijft.tl^ffffs.l^iaKyf and the ^ycnth< 
Prc^j. pf Ward's iproduStiovto the. 
Mathematics^ p." 326. of the third 
Edition, which laft is there folv*d by a 
... ' / Cubic 



viii The PREFACE. 
Cubic Equation ; bpt by mcaxis 
thcfe Tailes fudi QuMons (where th 
Sum of the ^Hypothenufe, added t 
either Side, or the piffeterice betwiz 
the Hypothenufe and either Side, an 
the Area of any right-angled Triangl 
are given) will be folv'd by a fimpl 
Equatton. 

I muft beg Leayc here to acquaint 
xhtTuhlicky that I have now ready 
for the Prefs, a Treatifc pn Fluxions : 
wherein the Dodrinfe of that fublime 
j^rti will. be treated in a plaiii and 
femiliar.Way^ which Will contaii^ fe- 
veral new Theorems of Mr. .Xhack?r*s 
never before publiiha; ^arid the per 
monft rations of thofe,, pai.ticula;r Two^ 
viz. for finding the ^rea of the Hy-^ 
terhola^ and Circles Segment ; . wluch^ 
the * Author of a moft ingenious 
Piece lays, depend on Princfpes' licit 
yet publickly kriown^ tilf the iHi^eh- 
tor (hall think fit to publilh'then&i 

* Mt^ Sbirtcl^fi,..: • 

Cleobury ^;ff Brown. 

Mar. 8. 1745- 
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E R R A T jI. 

PAGE 3, Line 8, i^^^ ^ Logarithm Tangent 
of ~t r^tfiLogarithjOi Tangent of—. Page4; Line 

£y injtead of ibch^a^ss^^ read iba^^a^=i:c\ Ps^ g, 
fine i3» inftead of 10851308, read 1.0851368. Page 
16, Line 2 1, injiead of q ^S read qa% Page 199 Line 12^ 
inftead of their, read the. 



Againft 



Inftead of 



Read 



4 55 o 

23 ^s 30 

32 33 o 
32 33 30 

37 35 3^ 
4^ 53 o 



5.8251844 
7.1081937 
9.2875483 

9-9443559 
9.9449654 



t?X'^X*=:lc X^ ^X= 



10.7222627 
10,7223150 
10.8057002 
11*0563767 



5.8231844 
7. 1 08 1037 
9.2895483 

9-9433559 
9-9439654 



bx — x*=5 



zc 



10.7232627 
10.7233150 
10.8047002 
1 1,0563667 



AT. J3. There has been great Care taken to examine the 
Tables, which, *tis prerum'd, will be very correal, when the 
few Errors of the Preis are fet tQ Rig^ts^ 
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ANEW 

METHOD 

Of Solving 

Adfefled, Quadratic, Cubic, and Bi- 
quadratic Equations. 

IH E RBAbm is here ibppofed t6 
underftand die Nature of Equations 
in general, fucli as their Genera- 
tion, the Number of their AlEr- 
mative and Negative Roots, and 
the coOltntin Methbds oFtran&fomi- 
ing them; which being known, he will be the 
better prepared to comprehend this new Method of 
their Solution; 

C H A P. I. 

Oftbi Refalution of Quadratic Equdtions. 

HE R E are three Cafet % firft, when the E- 
quation to be refolved is in this Form. 
a'-^iiass^ 1 fecondly, when it is in this Form; 
4f~iba=^=c % and thirdly, when it is in this Form^ 

B CASE 



(O 



«M 



CASE L 

^^ pni the Value <f 2l wa»-f2ba^=c? 



Jt SSUME424-a*^j=6^ aria find, the Value 
-• ^ cf ^ =: the Diffibrence of the Logarithm of 

half die Co-efficient of tf^ taken from half the 
Li^gM^m of die ad>felQte Ktniber ^^ added to 
Radios^ in the Tables of Logarithm Tangents ; 
4uid let die Taogenc •f half the Number of De- 

glOBQi codxIpQadjiig daiereix^ be cxprelard by ^\ 
dKciw^^YX?— ^wkk^ IS ^ Logarithm 06- 

taqgjeotof*^ fateafiad from die Lflgvidunofrr 
be ss the Vafac of ii^ 

E X A M r L E« 

Let diete be given i2*-f'7^='44* * ^^^^^^^^^^ 
to find ii? Here half the Logarkhm of 1444* R^- 
dim is rr=:io.4-iX)79i8i2 ; and the Logarithm of 
half 7 is fepa544o68o and ffi«079C8il Minus 

0.5440680 is ^=: tQ«i35i 13.2 ^ :t- which found ia 

dae Tdifes of Logmtbtn Taagcnts is 73° : 44' : 
25*: tj^, the Logarin^iB Co-uageat of vhofe 
luul is lo.f &^j[jK>> wkkh taken fnon 11^7^1811. 
teaineg 0.05424^2 ss Loggarithtn of tf, *.* 4sbs^« 

Q. E. I. 

CASE 



( 3 ) 



««■» 



CASE n. 

7o find tbt Fabte of ^ in a*— 2ba=3c ? 



P 



Sol V T I OK. 

UT#^— aAfe=;tf% and End ;is before 10 Cde|» 
the Valoe of ^5 in the Tabks of Taa- 
gents, and let the Co*tangent of hadf the Nnrabqr 
of Degrees oppoiite thereto be 21 , theawiBrncZ. 

which \%z=z Logarithm Tangent of Z fiibtraaed 

X 

from the Lo^rkhm of rr \x^ss.a. 

E X A U P 1. 1^. 

Given 0F^^ya=s\^Oy or a^ — 2ia=sc*, Querea.^ 
Here the Logajithm of half 7 is :s=o. 5440680, 
whidi fubcraded from half die Lo^ritbm of 120 
4* Radius = i I.0395P06, leaves 1045^55226; thb 
anfwers in the Tables of Tangents to 72®: id/: 
51^ : 4C/\ the Tangent of half which is 9*86.^^^1^ 
and this taken from ikO3955)06, gives 1.1760915 
ss Logarithm of tf •.' tf9=» 15. Q. E. L 



CASE IlL 
To find the Value of a in aba— a*=c ? 



H 



Solution. 
E R E pot aJa— «»=-«*, and find the Valo? 



TC 

of -^ in the Tables of Sines> and let the Co- 

B a tangent 



(4) 1 

tengpnt of half the Number of D^;rees correfpon-r 

dent be called ^ j then will rc^f.^^ as in the laft Cafe, 
be =j. 

Example. 

Given aj^— <z^=;i36, or iba'-^a =r% Quctt the 
Value of a ? Now the Logarithm of Half 25 is 
=i.op6f lOO which fubtraftcd from half the Lc^ar 
rirhm or 136 4" Radius =s 11.0667694, leaves 
9.5)6^8594; this anfwers in the Tables of Sines to 
$8^ : 5i' • 5/ ' 12^' or iu° : 6' : c/ : 48'''' ; th<? 
Tangents of whofe Halves are 9.8363202 and 
jo. 1 636798, and each of thcfc fubtradtcd ivov^ 
i 1.0667694, gives 1.2304492 and 0.9030896 
^Logarithms of a^ \^ az=ziy or 8. Q^ E. L 

CO&OLLARY. 

I 

By a jufl Obfervation of the Prcmifes, may be 
deducM this fhort Rule for folving all Quadratic 
Equations. 

. From half the Logarithm of ^ + Radius (=L^ 
ibbtradt the Logarithm of bj find the Difference 
jn the Tables of l^ogarithm Tangents, if the 
given Equation be of the lit or ad Form ; or in 
the Tables of Sines, if of the 3d, therifubtraft, if 
the Equation be of the 2d or 3d Form, the Loga- 
rithm Tangent of half the correlponding Number 
of Degrees (or the Co- tangent of half the Degrees, if 
i t be of the I ft^ from L above, and the liem^inder 
will be the Logarithm of a fought. See the Forms, 

p. I. 

Having found the one Value of a^ the other is 

cafily obtained froni a due Confideration of the Gc- 

efis of Quadratics, whereby it appears that 

e Sum of both the Roots muft ever be =; to 2b: 

For . 



;n 



(5) 

For Inft^incf , the two affirrasjtive Values of a lij 
the 3d tafi^ are 17 and 8, whofe Sum is 15 =2* 
♦.• by baying the one of phenri, th? other is got by 
SubfraAion, But then this Sum of them in the ift 
and ad Cttfe^ will always be afKafted with a con- 
trary Sign to lb •••by fubtra<aing the affirmative 
found V^ue in either of thefe Cafes firom 1^ with 
a contrary Si^n to what is in the givep Equa- 
tion, the Remiainder will be the negative Value 
required. Thus in Cafe jd the affirmative Value 
of a is found =15, and %h is = — 7 •.• 4-7 — i j is 
=—8 the negative One, And fo in Cafe i. the afr 
firmative Root, of a is=p, and %h is ==H"? '•' — 7 
16 the negative One. 




^e Demof^ratm of the foregoing Cafes^ 

IN the right-an- 
gled Triangle A 
CB^ rightri^iglcd at 
C, let the Perpendi- 
cular CP be drawn 
from the Right- An- 
gle upon the Hypothcnufe AB: TheiTput ^ :=3C?, 
^fc= the Difference betwixt AP and PB, and let 
FB be made = to a, then per fimilar Trianglei 
JP : PC : : fC: PBi that is, zb+a:c:iT:^ 
'•' 'fM-2/^^=^- But if y andj; be put for the Sine 
and Cofine of the Angle B4C or PC5, and Ra- 

^^^ ==Jif then per Trigonometry » i c i: y x^ 
:^AP, and alfo;^ : ^ : : ^ : j =P5> but PA^PB 

^^*= ?-?••• cf-ck^^2byx, and q^SUL 
(r being =; Radius) is the Tangent of. 4n Arch 
double to that of the Angle BAC or PCB» which 

beins 



iKjing known, il^tn Cas above) PS==oc ^, <»- rather 

ra." :5=;tf^ wbicfejs the Pmonjtration to C^ !• 

Again, \i abt pul to cxprefs the ^grn^Dt APy, 
then by Camputatioa ii^— :^J<3=«* ; but r i$ flii^ 

*» ;/^Ux> ^i^*^ ^'^ knowa, -^P =;? rc%Z ^ma^ 

which demonftrates Ac ^d Q/J". 

•^y^^j If ^ be put to exprefe the whole Bafe ABfy 
and a i^prcfcnts either AP or P5, then by Calcu-^ 

hence -^ + — ssdrssv^jB^ :•• iry*+^^'==%*> or ("be- 

^ y 

caufe y-[-«^s»i) it is e^yx or rc^eKtbyXy ^anxf -¥- 

:=^2rysf rfie Sine of ait Arch, which is dOuUc to 
that of the Angle 5^C or PCB^ which being 

fcn6wn nx i- will be ^PA or P5, which is the 

X 

I>emonftration to C^ 3d. And fince the Sine of 
an Arch» and that of its Supplement are the iacne> 
this Cafe will be ambiguous. 



i*M^H^MitaMMBMii^ii«aMliaia^toaM«*iMki 



C H A R 11. 

Of the Refblution of Cubic Equations. 

CU B I C S arc moft cafily folved by the heJp 
of the new l^aUes hereto annexed, whofe The- 
ory is given further on, and whofe Piraftice wiB be 
(ufficieatly ihewn in th^ following Cafei^ 

CASE 



(7) 

C A $ E I. 

tojind *fe Vabte tf^ in d*^— baattc > 

S O 1 V T 1 K. 

ASSUME a^^atmc^ and find the Value of 
— — :s: logarithm of c fubtraded from 

luklf tbe Logarithm of h^ added t^ itie Lc^rithm 
cf ^, Plus Ra&us in the Tablet under the Title of 
^i^^hx=sic^ and Jet the Tangent of the oppo* 
lite Number of Degrees be called /, then will 

^^ =5 Logarithm Tangent of /> taken from half 

the Logarithm of ^ Plus Radius be equal the Va« 

£ X A M P L i« 

Given a} — i4&ff=ss6y%y or O^^^apsSLc, to find 
m ? Here ^=^336, and ^=^148, wfaofe Logarithm^ 
are ^.5163393 and 0.1702617, half of which lalt 
is i.o85i3o&= •?!, ••• r* 5=511.1701617 and 
ia.1702617 Plus i.o8{i3C8 Minus ^•5^63393 ia 

=5 io.7a5K>532 = — ^, to which anfwcrs 40** 

59^ the next fcaft in the Tables of x^-^lx^ic^ but 
CO find it more txsid:^ proceed thus ; divide half 
the Difierence betwixt the Number to be fought foA: 
in the Tables and the next leaft 10 it» =: here 80 
4347-5. ''^y the DifFerence betwixt the Numbers 
cerrefponding to 40f : 59^ and 40** : 5^ : 3</ == 
11691, and the Quotient .3718 is the Decimal of a 
Minute m i^ : ao*" over and above to be added 

to 



(8) 

to 4c® : 59' (or fubtraded from the greater oppo* 
fkt Degrees when the Tabular Natnbers decreafe^ \ 
then will the Logarithm Tangent of which be 
5^.9390018, which taken from 1 1.085 i3o8=s:ri/^ 

leaves 1. 461 a8os=B-~- =£ Lc^arithm of a^ *r a =i; 

14, one of its Values, which is Affirmative. 

But in order to find the Negative Values of a 
theNurtiber io.7a9o532 before found under x^-^bx 
sssar, muft now be fought for under bx — at'=s2f ia 
the Tablet, which gives a6° : 15' : 8^: 37 ^''j and 
alfo 35** : 15/ : 4.^ : 30^', whofe Tangents ar* 
9.6930205, and 5^.017^390, each of which added 

tv^b 
to 10831308 Minus Radius=-— (fee the follow- 
ing. C/?/J^ will exhibit the Logarithms of 0.778 1 siji 
and 6.p0308p8, =6, and 8, for the two Nega- 
tive Values o f a^ •.'tf=-4"i4, -^8, or — 6j for 

a — i4X/»-|-»x^+t>=;^'— 1481a— 672=^, the given 
Ecjuatiorii. (^E. L 

I have been the longer about this firft Cafe^s Ex- 
ample ^ in order to make every Thing a4 ^laiii as 
poiBble to the Reader^ 

C A S E M. 

fo find the Value of a in ba— 1^=3 

Solution* 

U T &tf-*^'=2r, and finding the Value of 

rbVT\ 

- in the Tables under the Title of 

c 

Jx--x'=af, we get the Number of Degrees cor- 

refponding 



p 



(9) 

ttlporiding whoife Tangent call /, then will ^' 
be = the Value of tf^ - \ 



t 



Given 364^ — ^^^=2640, or i^— fl'=:2r. Qgere 
a? Here the Value of •-rr' = — ;, " =a. 



. -^ i:,itO 



10.7210782, is to be fought for in the Tables of 
h9f—xh=t2c, againft which is found a/' : ^9^ : 39^ i 
ap^^ and alfo ^a^'vidf toy^ : 2C/'y whofe Loga- 
rithm Tangent s gall /, and 7*, then will the Lo- 

garitfam of — fr^ = 0.^9999^9 ^'^^ — --^ 

= I.ci7pi8i3^ which anfwer in the Tables ofLo-' 
^ithms to 109 and 12^ be the two Affirmative 
Values. ef tf* And . if the above Number 
10.7210782, be found in the Tables of x^-^bx=s2Ci 
we fhall find it = 40** : 55^ : 56'' : 39'^^ whofe Tan- 
gi{it€all£, then as in €afel, will the Logarithm* 

of -J- ^ ' — j^ =5 113424127^ which anfwers 

in the. Tables of Logarithms to 22, be the Ijega- 
tive Value of Jl^ . \ »==:+iO, +*i>^r-J— 2i for 

11-^10^^^-12 xtf+22=/j'—364a-l"^64a=:^, thegi-* 
ven Equation. Q^ E; L 

* s ■ . 

C A S E III. 

To find the Value of a in a^-f ba«==c ? ' 

SoivTiON. 

^SSUME a»4-J«»=P4c*, find the Value of ^^ 

G " in 



\ 



< «3 ) 

ia the Tables under **— &r=:*r, « wi Cafe L and 
call the Tangent of the oqn-crpoadeac I^waber <»f 

Degrees /, then wiJU be= ^i;^. 

EXAMr L E« 



(pnren 8;-H|a*=«9f^ «* <»4*^^^=M^. <» find « f 
Hqg '^^-I.^'^S^ fe^^ i0.oo3oi<?9, which an- 

f •■■*'-47fl ■ ■'■■■ ' • ' • ' ' 

fyw$ in Ojc X*blcs «£ «J^rr^*=patf, to 3^ : 31' a 
liT ? J8^» wbolfiljQ^t^'Bangeo? is 9.8J77445, 

ihcfi wiJll^ == 9.8377445 i: ^^3834^8.+ 
o.3OfO300-^IC^77I2Ia=5 i-ooooooi be— die 

Logarithm bf tf, -*. i> is = lO, the only 4**"^^- 
tiv^, ^nd poBiblc Vahie oi a% fince 10.0930 169 
is^ not to be found ia the T3bk$o£hc^^^^^2c. 



r 

SOLUTIOK. 



M 



Aitfi*»»— «*«*4<^» find the Vafajcof .^^-O* 

in the Tables under 4*— at^ssi*', as in Cafe II. and 
call the Tangent of the correfpondent Number of 

, Degrees /, tliCn ^'M tf be = ^ . 



/ 






« 



C^en ao^*— tf^s=:ii52^ or *tf,-- tf^=^f» to find 



0? Here ^== ^22^is=;ia7Ai84«8 whkh 

anf#er& in the TaWes of *Af— x»=sar 1027**: ^5)^:38^6^, 
sftid alfo 32^; !«' : 4»^ • 3^** whofc Logarithm 
Takigetits call ^, and 7, then will the Logarithm of 

- — =- » i.i63S47i> and -—-r— ' =4.0701814 
V2of ?Vao[ ^^ 

which anfwcf in the Tables of Logarithms to 14.583,' 

and I a, be the twoafBrmative Values of a. And 

if 10,7118488 be £>aght for in the Tables utidcr 

«'— fe=:a^, we fliall findk =:40* : 56^: 16*^: 3 j^^^^ 

whofe tangent call /» then as in Ca/e III. will* 

— 7~ be=:0.8i84a39, which in the Logarithm 

Tables is=;6.383 the negative Value of 41, •.• a^s- 



H'5S3>+ »^> or— 6,583 for tf— 14.31*3^— ^2,x 

^-6-583 is = tf* — ao«» + J *5^ =^ ^> ^^ 8**^^^ 
Equation. Q, E. I. 



CASE V. 
7afnd tie Value <f ^in aH4xi=c ? 

SoiVTlON» 

PU T ii^-3Jj=:2r> and find the Value of z. m 
s^^— 2C2;^=i% by the foregding new Method 

' . ^ 

of folving^ ^airatk E^aiknSy then will 2?— - 



C 2 EXA M-. 



Ex A M PL £^ 

' •, , . 

Given ^'+6a7^=.257a, or a^+^ba^ic^ Qu^ro 
n ? Subftitute the Value of ^=209, and of r=ii86 
in :i^—2cziz^bl, then (by Cafe II. of ^adraticil 
half the Logarithm of iij^-Radius is =513.4802194, 
from) which fubtraft the Logarithm of ^s;^: 10^2410, 
and there remains 10.3709784^ which anfwcrs ia 
the Tables of Logarithm Tangents to <S6° ; 56^ : 40^, 
the Tangent of whofe Half is 5).8204i7o, and tjiis 
taken from 13.4802194 leaves 3.6598024 =; the 

Logarithm of zz •.• z^==ii6.S9i^c. and ••• - =5 

b 

i2.5Q3&?f. Hence z— ;:=a=4. The other Va- 

lues of a are found by the common Method of Di- 
vifion, S^c. to be impoffible. Q^ E. L 



CASE VI. 

7o find the Value of a in a'+ba=+ga=;c ««/- 

verfdlly ? 

S0|. V T ION. 

MAKE a^^^ba^+ga^Cj find the Value of 
—3^2 4£^ , , 
^ ^^ ^'4.^2 =^ _^i3 and then will z-k 

be equal to ^. 

Example I. 

Given a^+.^a'-^ia—iiS^, or a3'\-^ba^^ga=sci^ 
to find ^ .? Here by fubftituting ^==1, and f=;2, in 

— 3^^ 
?' ^o. ^=^+^^—2^3 , we get 23--.2;=r:2i84, froii^ 

Yf hence (by Qafe L of C«^/V/) 2 will be found =13. 

. Jiencc 



♦. ♦ ' •«. V I 



( 13 ) 

Hence z-mb i$^=za^i2y the only Affirmative, »d 
poffiblc Value of a. Q. E. L 

£ X A M P t £ lU 

Suppofc a^ — 6/i'+l^j=;B88, or tf^— 3^^*^-f^f=q 
r, Querc a ? Here bccaufc b is Negative, thercr 
fore every Term wherein there is an odd Power of 

b rnuft be changed in z ^T"^ z=r4"^A— ai3. And 

becaufe^ is = a, and ^=2: Hence 2'"^^ z=ss 

888—44-16 is 23 — i02=j|oo, from which by 
Cafe I. of Cubics, z will be found =3 10, and here 
'twill be 2-f-^=;i2, the only Affirmative, and pot 
jfibic Value of i^. Q^ E. L 

E X A M P L S IIL 

If 43—9^^—4^2=4320, Qucrc a ? Here fcitj, 

and ^^=4 are both Negative : Hence 2* ~ ^-gsa 

4320+1^+54 is 23 — 312=54386, which being 
iolvcd by Ca/e I. of CubicSy gives 2=17 ; and 
2+^=10, the Conly poffible) Value of a, which 
was reqqiVd. 

E X A M P t B IV. 

9 

Given -—tf 3+330^' — i6oo/?=8ia5, to find a- 
Here fay Tranfpofition a^-^^^Oa^-^iCooa i^ = — 
8i2j, where 3 and c are both Negative': Hence 

by Subftitution 2^ 'T^^a^ ^= — 8125 — 176000 

+2662000 becomes 23—347002=32477875, which 
being folv^d by our Method, 2 will be found=2i5t 
9.nd ^* 2+J \s = 325 ; but 2 will be alfo foi!nd=s: 
ioi.91, '•.•t — ^2 IS = 8.09 the two Affirmative 
Values of a. Laftly, 2 will be found too =1 1 3.05>, 
•% 2—^ is =3.09 the Negative Value. Q. E. L 
* * Having 



(14) 

Haviifg now fiifiSciemly exemplified tKefe new 
Tabks in the Salacion of the preceding Cafcs^ we 
comev next to their I>enioiRftnition. 

TBr Demc^ration tftbe foregpifig C a t zu 

IN the Triarigte C 

u^iSfC; r^htangted 
at S^ let the Difie- 
fence betvrixt j^Cand 
JSCbeciHed^; the 
doubie Area of the 
Tfiangfe ABC^ A,. 
wAAB be ^si^ay then 
fey a Procefe in Alge- 
bra we get tf 5-«.i»<z= ' 
2^y* ; but if the Sine and Cofine of the Angle 
BAC be cxprcfeM by 4r and jj^ rclpeftively, Radius 
being =5 1 ; we have (perTrigmomeiry) y:a:TXt 

tfAT i,^ tf/73r ># _ • a 

J^ y y 

hence— —.-.=:d^^ •.V^=?^x,-2_.and tf*=^^>t 
y y \—x 

^^1 which pitt for 4* above imkts I? xv^ x 




y r 



Cotangent of half the Angle -^ff, drawn into the 
Cotangent of the whole Angfe ACB, 

Again^ If i be put for the Sum of .^andC^^ 
then by a like Proccfs we get i'a—a^^iuA^ ^—tx: 



tangent of the Angle -^:ff, ^divided h^ the Square 
of the Cotangent of its half* 



Co&OLr- 



Co&OJt&A&r L 

Hence the Demoaftration of the Calcukn ^ tb$ 
Tables: For if we cake the Angle oICA s loP^ 
^co will the Logarithm Tangent of 5K>®*-iCP^cft 
being made more, and lefs, by the Double of 
the L ogaridun Tange nt of 40^ gjyc the Value of 

of which is iq«(ijpi3o82 pittUBil wider «v»i-&rssir t 
and the latter is ia9o6o54A placed ynd^r bx-^^x^^s^ 
ac i ti^amft 4Cf in our Tables, and fo for any o* 
ther Degree, &^. Q« £. D. 

Co&ollart n« 

Heme the Demonftnition of the ift Caft of Cu^ 
iics^ viz. a^ — Josaac^ or a^ — j ^ ar rr o i A^ h^ the 
Help of thefe Tables tnaj. be de^uc'd ; for M?^ 

^od qJLJ^=^2c ••• ds=Vh c:=VhiA% and A^ ^^ 

but before ^ w^ found s <-£-^ x-=shcreto™Tt 

or rather -*-~j x ^ = (fuppofing r = Ra- 
dius) being more ready in Pradice, is::=to the De- 
jgrees in the Tables under x^^^^^^ssHic^ whofe TanT 
gent let be /, then becaufe 'twas before prov'd that 

li^ r^ wassstf, and here Jbeiogs^s/^, and -~^ 
s= -L— is = --2— » the Co-tartgent of half the 
Angle JC^c=alfo to {•.•<»«=» ~. Q^ E. 6. 



COILQl. 






( r6 ) ( 

CgTROLt AILY Ilf; 

, Hence allb the Demonftrarfon of the ad Ca^ot 
CttUcs, viz..ba—a* =ic or s*a—a'^ =aj^,- for bv^ 
proceeding, as in bft Corollary, we get s=-i/h i^i 

-r-^ IS == to the Degr(ies in tKc Tables of ^x— ar, 
J=2fi whofe Tangent tall /> ffien bccaiife »t\fraS 
before proved that jx -^ ytoi^a, and here j be^ 

ing=i/^, and ^^ » | n- d j, = ^. q. e. D. 

li'he Dcmonftratians of the, other Cafes are eafily^ 
provM from what has akcadjr betn delivered, exri 
ceptthat ofthc'5thC/i/^, which is dcduc'd froiri 
Vie Rule coflimonJy afcriVd to CAitDAN. 



»*S-ii 



,-• C H A ?/ Ill 

Kyf the Refolutton of Biquadratic Equations. 

• . ' " # • • • « ■ 

AL L Sorts of Biquadratic Equations' may 
be folvM by the Intervention of Cubic 
pncs, thus : 

R U L fi. 

Let the EqoatiOii propos'd to fiird the Values of 
tf, be a^^a^^a-\-s=o, (whofe fccond Term is 
taken away) find^rft the Root of this Cubic EqW 

tion *3 +iq »» j;^ x-^r'=o by, the foregoing new-. 



Method, then making /*=<•, ^"^^ i_^ 



and 



( '7 ) 

9'^'^7 = d\ and the eriginal Equation will be 

2 

rdbl^d into thefe two Quadrftttcs, t;/«. a^J^a\c 
=0, and tf* — ^4"«^=^, each of which bu'n^ folv^ 
ed by >^ie new Method of Qiu^ratk:8» will cxhibic 
the Value of a required. 

Demonstration. 

Let the two Quadratic Equations tt^eoA^csso^ 
^nd a^ — ea^i=o^ whofe middle Terms -^-ea^ .and 
^— ^^, are equal, and contrary, be multiplied to- 
other, and there will refult a Biquadratic Equa- 
tion, whofe fecond Term is wanting \ for they will 
jproddce +^ -\-ei 

which put 2= to the givtn Equation tf*4'?«*+^^ 
^s==o 5 from whence we havfe f+^— tf*=j, edr-ec=r^ 



^ ••• ^^==^^, and d^c:o:i'^ ; and by 
adding and fubtrafting thefe, and taking the half 

of each, wegetr=?±f!li and ^= g+^"H - 

Multiply thefe two together, and we bavie 

rf 
^+afg'+<?^^ig^ =^<fc> whichisssj, then by Re-; 

4 

du£tionwe get tf*+2?^"^ e^r^sszo: Patx^^^^^nd 

the Bicubic will become ^'+^^^3^ * — r* =: ^, 

from whence IfaeRnlo k evident* Q. Er. D. 

• .... 

■ Vot.IL D ExAi*. 



£zAHFLk L 

Gitm ^^4^7/1*4-140=: 1 20, to findtf? By 
tnmipofing the Eqoanon, 'cis ^ — 270^ — 14^1 ao 
=0t or 4iifj^+rtf+5=:tf •,• p=— 27, r=— 14^ 
and J ^+120, and by fubftitucing chefe Values in 

*'+^?^ .c*— ^*=^3 wc have jr^— 54^+7^9 
* ^ — ^4-^ ^^ —480 

Ip6=:«>=3r'—54x'+?4paf— 196=5^, which Equa- 
tion being folv*d by Gj^ VI. of Cuhics, gives jr==:.iy 
4» ^ 49> *•• ^ is =1, a, or 7, cither of which 

Nunobew bcang put for e^ inlZLZUand 9n^ \ V 

2 a 

will give C9 and J; for which put their Equals in 
tf^-4^j-J-r=^, and a* — ea-^-d^uf^ and find the Affir- 
mative and Negative Roots of a in each of thcfe 
QuantitieSt (according to the foregoing Methods) 
and thofe Ihall be the Values of a in the original 
Equation : Thus if ^ be taken =1, then is r =— -(T, 
and 4is=c-*-20 \'a^a=6 andi^— tf^ao, which 
two Equations being folv'd, the former gives a =: 
rf-a, or— '3, and the latter ^=^4.5, or— 4, 
which are t he true^ Ro ots of the given Equation for 
S^xjipixtf— jx^4 15 £=;; a* — 27a* •— 140-4- 1 ao 
^=^. <J- E. I. 

wf R £ M A R K. 

Here by the Bye, it may be obferved, that in 
any Equation, whofe fecond Term is wanting, all 
the Affirmative Roots taken together^ are eqml to 
all the Negative onen taken together ; as in the 
Jaft Example +^5 +5, is=: — 3, — 4. And in 
the firft C^ oiCtibics^ the Roots of a in a^ — 148^2 
=1:672, were found =^5 -j- 14, -—8, and ~6, where 
^14= — 8, — 6. And fo in Cafe II. where 364a 
— tf»=sl640tf was found =•+• lO, + la, and 
v^ai \ all which prove the Truth of this Remark. 

Ex* 



E Z A Iff P L B IL 

Given a^'^'^^-^oa'^'^iSsoa^-^zzSooa^'t^ $^4^?sso^ 
Quere ^ ^ In order to take away the fecoad Term, 

fubftitute^-4~i5 i')'^^^ of a in the Equation, aind it 

will be converted into j*+300y^— 2781=0^ which 

is. a QuadratickEquation ^ .% bemgfotv^d byC^L 

^. a. we get;^'=9, (or— 309 impofCble j) and con-- 

fequcntly a, one of it*s required Values, is 1 8, be- 

cauf^tfss^ij ; now let the given Equation be 

divided by a — ift, andiwc have ^^—-42^^4^044-*^ 

640&=30^ fronv which by Caf&VL ofCubics, « 

will be found =::i2» the other Vakiea being found 

to be impoflible. 

JBuc it (he Solmion of ibe ^ladratk: Eqi^anion 
j?*-4^30djy'=278i be juftlyconfidcr'd, it will evi- 
dently a{^ear, that y may be as wdl —3, 3^-f5i^ 
fincc either of thera inv(^v*d will form the Equa* 
tkm^ \- tf will then be found either 34">j» or 
4"^5-^3> ==18, or 13^^ at once*. x 

Bnt fctj^+3pCKV* — ^781 ^ - , bean Bqoalion^to 
be iefolv*d by the general Rule, where f is =300. 
T==Oy and i=:'— -a78i : Here thekr Cubic Equa- 
tion, firft to be iolv*4 is ;tf'-HSooa^iOlji4jp-» 
r»=(?, or becaufer^=<7^ •twill be x*-4-6ooa*4"IOi 1 24 
«==t> ; now as y is found in every one of the Tennsj^ 
it is an infallible Rule that one of its Values is =s:a,. 
•.' dividing the Equation by ar, to difcover the 
other Roots, we have this inapoffihie vEquation 
«*-V6oo*+^^' i 24=a?, and .\ there is but one Value 
of « or ety which is =30^ : Seeing e^ ===^% the Qpanr 

dties c and d will then be ± — T and I — ll and the 

2 -- '2 ' 

♦* 

Difficulty now lies in finding the Value of — , wbofe 

Terras are both equaf to nothing 5 for tho* r and, e 

|> 2 may 

■ \ ' 



J 



(aa) 

may be equal to nothing, when confidePd in Coir- 
jundion with finite Qutndctes^ yet, when coni- 
par'd one with another, they may be in any Ratio. 
Tberefbre to fbniEard ohf Enquirf , &^» E^. S^an- 
derfan, fuppofe the Quantities r and c to be fioiecy 
and to pals in a finite Time from fibmctbfog: tfaoo^ 
all Degrees of Magnitude inio nDCfaiog, fo as tc^ 
vaaifli bodi togecheii^ and'fa diicaver, i£ we cu, 

the ultimate Maf;nitude of tt^ FraAioa - ; lo. thif 

End, let us i^me the Equation x^-^Sooa^ 
jori24x — rr=str, that exprcffei the Relation of r 
to e^ or rather 6/i t%x^ x'va general, whet^ef^ it be' 
finite OK infinitely fmall^ where, by x moft be un~ 
derftood the leaft Root of it : Now- by this^ Eqtia^ 
tion it \% plain that Wiien^ r is fomethmg, ornfdthing, 
X will be fo too ; .-. they wiH b(^i^niffi tO"- 
gethpr : It ir plain alfo, that when x* i& nothing, 
or ratfter in il^ laft ^^t oP ExittencCi the firffi 
Term %^ will be infiiiiteljr lefo^ than the ftco^- 
6oox^, becaufe ^o'^hich is nothing is idft^itfejy lifr 
than 600, which ii fomethmg rFw tl^ame Rdaftn 
(^9?- will be infitiicely left than- k>i 1^24^ ; •.* thte 
two laft Terms of thd Equation witt give the. Wt 
Rrifttion of r to x as jefl&<9ju*lly as the whole : R^e- 
je^ then the- two firft Terms, and we ffiall h«tve 

j,e>lJ24^— rrx^pj^ ••• X = " {q^i^ ■ and Vx. Qr^=?r 
-r~^ -, thus thea the laft Ratia>of r to e^ is that of) 

« « ■ • - 

r tojr--T7^ or 0f^3t8' to 1, and the laft- Magnitadft^ 

of^ is - — '- or 318: This being known, weflralF* 
( \ - 

have**J-Jor^=— p, and iZLLor i=5 -f 300, 
2. % 

'a 
1 

and 



j^nd the Equations derived from this Suppoficion 
e= win Be yy —9 ==#, and ^^^+369=2^^, •.• yy=:(f 
and ^=:v^9=?»3» ot -^3^ the other Valucof^ being 
impoflibile,, i^c. Q^ E# L 

tt is riot without tfce utmoft Pleafere andSur- 
prvfcc (proceeds th? DoAor) that I obferve^ what 
ad'taii^bVfe Shite' Natttrt: has to bring- herfelf off 
up€A> aH^ O^oafionj* wHen-Bifr feems to be farronndttd 
with infupportable Difficulties; Shifts fo far be- 
yond all human Contrivance, that it is not always 
in the Power qf human Underflanding to trace out 
htrr Steps, and foHow her, much leis to prcfcribc 
to- hef : But the fubfimer Parts of Mathematics, 
and m-ote particularly the Dodlrine of Fluxions^ fur- 
riifti lir ffili with mote frequeiit and pregnant In-* 
ftancos of rhis.Kind, in^much that the ancient* 
Sage (whether he knew it or not) had a great 
deal o} . Rf afon on . his. Sidle, when . he critct QitL 

as he did, 

• ' ' ' ' . ' < • 

Magna ejt Veritas^ 6? pravdelit. 

, ... A 

Having now finHh*d tjie BuGnefs of folving ad- 
f^Bed EguaSion$^ andf •f-)K)jte^. made e^y Thing? 
fuificiendy plain, give hie leave to apply thew 
4V^A to the Solution of the two Qu6|ti09^ men« 
tion^d in the Tf^ace^ and I have done. 




CLU E S- 



I« 



(Z2 ) 

I 

Q^U E S T I O N I. 

la any right-angled "Iridngk^ the Area ==204^ 

ani the Difference between the Hypotbenufe 

and Perpendicular ^14 being given-, to 

fnd all the other Parts of the Iriangk by a 

. Simple Equation, . 

SoitTTlON. * 

PUT 2^==5 twice the Area =588, d^ the Dif-. 
* , n^**' ^^- ="♦' ^== ^^ Tangent of the 
half ^hc Angle BCA, Radius =1^ and it%AB j 
^xti (per Tri^onfftn.} m T : 1 ; : a : 4> =sBC, •.• 

^dT, Again (per Theorem page 38. W 17. of 
Mr. Thackeb.*s MiscEtLANy, tff. ^ ^— Sine 

oftheAfl^e^C^, and j~=:it» Cofine,w2. the 
Sinfrot the Angle ^^C. ) we have -^'- a • • ^""^^ 

being wrote for ^a above, makes - ~ 2 AT- • A*-^ 

-> r . . , t * 



«?» 



3.4r;' and •.• ^^^rt\ in Logarithms ^^ is = 

9.5118787, which anfvirers in the Tables of 7/» 
(or ^r^f^-) to a6» : 33' : 54' : ,5«'=, half the 

"^ Angle 



Angle BCA ••• • = 7-28=s^5, and V = *» 
ssiBCy confequently JiC=$5. Q. E^I. 



Q U E S T I O N II. 

In any right-angled Triangle^ the Area and 
the Sum of the Hypothenuje^ when added f 
'either Side^ being given^ thence to find the 
Sides, &c. {See Ward, &c. P. 326.) 

SoLVtioir. 

SUPPOSE ABxBC=iA=^vjco, and AC-\-BC^ 
I sssiAOt to find the Sides. (See Mg. pag. 14.) 
By proceeding to find BC and AC, as in the laft 

Qaeftion, wefliaUgetJ=^ v a=tSy and «»=5 
/^i* ••• ♦ <*i*=!ayfSr, and .•. -i, (in Logarithms) ia 
zsJl =s 10.7269986, which anfwcrs in the Tables of 

1. (or hx—x^ic) to a6» : 33' : 54* = »P"» •*• «= 

Ss=6g=JB, and 2222 = 45 is = J5C, and confe- 

00 *^ 

quently ><C^ is =275. Q;^ E. I. 

But 10.7269986 anfwcrs in the Tables of^ 

' to 33^ : 4' : 47^ : H^' alfo, (.* we have 78.1667 

for another Value of a^ anci -|2Pgg- =34-5415^ 

•is=5 5C, and confequently ^C is = 85.45844, 
which will alfo infwer the Conditions of the 

Qucftion. 

* Becaafc a^^zAT. See the other Solotion. 

Now 



(24 > 
No* if the Cubic EquKion given by ^ard^ 
nnz. 144D0 «— fl'=:648ooo he folv'd by X^fe H. 
fag. 8. we ihall -fjnd tlje Vklaea of a «o be -f 60I 
and +78.1667 the fame 35 before, and v the Sum 
ofthofc TWO Affirmative Values, wreh a contrary 
Sign, willbe=:^ J38.1667 tfae Negative onel 
by Remark /df. 18. 



NEW 



\ 



I 

1 



frS: 



Tv-i, 



c. • 



r^',' >. U^-'. 



V I^i-' 



\ 



N E W 



Ir A B L E S 



FOR THE 



SOLUTION 



1 ' 



Adfe(9:c(l Oabic E<iuAtiori$t 







£ 



^^ 



(26) 



o DEGRi 



"3^ 



.2^274.521: 
c -9.6922084 
„ 0.1693198 
c "■5952987. 

jy, 0.868-3001 : 



_ ^35728, 

^ ..498389s 
.6464723 



-bx=iitf—x'=i: 



■ti 



rl" 



oxioooooo' 0.000000c 



o 0000000 : 
3.837 3°4o 
3.7(13651 1 
'3.53'2739 
3-fl7f9 

i^i828 
3,3021910 
13.235 2i(43 
3- '894869 
1'3»J345 



5 
IS 30 

6 

6 30 

7 ■ 
■7 3' 



1.909694s 
2.0266647 

33 2.1283741 
P 2.227S062 

r3b:':3t5y6tf 



13.100S461 
'3059 >B' 
i3.o269OTt 
I2.99^2e7( 



J8 

■3 J' 

30 
ti 30 



3.2204986112.6612182 

3.2627689'i2.6474303 
33045870,12.633190! 
3.34428 12J12.6202256 
3 3835764 ■2.606862c 
3 4*09904 1 »-S94i28o 



3.«8o:»97:'2.S»2"393 
1.49U3n '2.5704579 
3i!8i9s6 -2 55855,5 
3.562054s '2.5475643 
^j^|§^ ^25362837 



3.6272424 
36588986 
3.6893227 
J.7I9S'i9 
?8<^« rf 1.7J«J78S 



12.5258188 
12.5150954 
12.5051117 
'.'•1948931 
<»43^483 



o 2.4014830 12.9342154 
3C 2.4789651 12.909392 



•T^ «.6922M^'*fcl 



23 

23 30 

H-; 

.5-a 



•?'4 



■7 
8 

3.»M569qi 
3.«86f 



12.4755891 
12.4664463 



160743 '■ 



12.4571068 
i2.448f'- 



''■44«S534 
2.4393791 



10 3c 

11 c 

11 3C 

12 o 
12 30 



2.7547984 
2 8 163953 
2.S734898 
2 9297626 
2.9822544 



12.8171032 
12.7959141 
12.7774310 
2.7581262 
2.7410932 



26 30 

'7 
'7 30 



3.9117097 

3.9371780 '2. 

3 9618429 
3 9863532 
4.010118s 



,4309467 
.4223472 
.4142299 
.4059580 
■3981333 



>3 

13 30 
14 

14 30 
15 



3.0340507 
3 0826269 
3.1306070 
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50 30 7.0878791 

51 o; 70901424 
51 30 70923996 

52 o 7-0946555 
52 30. 7.0969049 



7.0300489 

7.0324094 

7.0347686 
7*0371207 

7-03947 1 *> 



1 1. 395 1 729 
II 3944008 
11.3936274 
1 1. 3928581 
II 3920875 



11.384471 
1 1.3837 18; 
11.382964; 
ii-3822i4( 
11.^1463: 



\ 



11.379966 
II 3792221 
11.3784761 

"•377733 
1 1.376990 



11.37625 
11.375510 

"^37477.3 

11-3740347 
"•37330031 



53 o 

53 30 

54 o 
)4 30 

55 o 



7.0418155 
7.0441580 
7.0464938 
7 048828^ 
42 3o [ 7.0511558 

7.05348^1 



43 o 

43 30 

44 o 

t4 30 
5 



11.3913211 

II 3905532 
11.3897896 

11.3890246 

11.3882636 



7.0991531 



7' 
7- 
7- 
7- 



55 30 

56 o 

56 30 

57 o 
57 30 



7' 
7- 
7 
7 

7- 



11.3875013 



7.055801611,3867432 
7.a58ii98|ii.385983^ 



7 0604313 
7.0627415 



11. 3852283 
113844711 



58 o 

58 30 

59 o 

59 30 
io 



7 
7 
7 
7 
7 



013950 
036358 
058703 
081937 



11.3725647 
11.3718328 
1 1.37 10998 
1 1.3703703 
11.3696397 



103307 11.3689129 
12556611.3681850 
147764 11.3674606 
69950 II 3667350 
192074^11.3660132 



214185 
236237 
258277 
280256 



1 1. 3652901 
11.3645707 
11:3638501 

"•3631332 



302224I1 1. 3624152 
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f 

3f 
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3C 

I 
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-P 

3C 

...c 

3C 
c 

3C 

c 

3c 



3«^ 



vJ 



' — ^x=: 



7.1302224 

7. 134602 J 
7.136786^ 
7.1389685 

7-HII4S5 



7-1433^09 

7-?4S49P4 
7.1476588 
7..1498214 
7.1519829 

7.1^1386 

7.I5O293I 
7.1 584418 

7. 1 605 894 
7:1627313 

7. 1 6487 2 1 
'7.J67OO73 
7..J69III3 

7.1 7 1 2697 
7-1733969 



■» 



W— ;?^=i? 



11.^6^4152 
11.3617007 
1 1.366985 1 
11.3602730 

"•3595597 
11.3588504 



» r 

"•3581393 

"•3574320 
113567236 

n 3560186 
"•3553"5 



s 
a 



o 

Ol 



*'—&»- 



^5 6 

15 36 

16 6 

16 30 

17 



18 

18 39 

19 p 
19 30 
20 



■"-^ 



11.354610920 30 
"•353906321 9 
11.353206:^21 30 

^^3525050 22 C 
22 3c 



1.3518071 



2^ 



AmS. 



^.i94475§ 

7.1965^4) 
7.1986521 

7.2067348 

7,2028162 

7.2048920 



7 2069668 
7.209036^ 
7.21 H049 
7 213168? 

4 7-^^52364 



1 1 •351108x23 b 

ii.35Q4i2^23 3P 

"•3497157 
11.3490225 

1 1.344328 1 



25 30 

26 

26 30 

"-3455665 27 o 
11.344880^127 30 



7.1755x9611.3476372 

7-1776391 11.346945 
7 ?i 797542 XI. 3462564 
7 181868J 
7.1839765 

7.1860838 
7.1881857 
7.j9a286c 

7 19*3817 
7 194475s 



24 30 

25 o 



-WHN 



?T "" ^ 



11.3441926J28 o 

"•3435083J28 30 

11.3438239 :?9 
ri.342140929 30 
"•341457930 oj 



7.2172873 
7.2193432 

7^22 13940 

7.2234437 

7.2254881 

7.2275315 
7.2^95698 
7.2316072 

7 2336393 
7.2356705 



^AT— ««^2i 



TX 



"•34X45£^ 

"•34977»^ 
11.3400973 

"•3394196 
"•33874^^01 



i-33'8o656 



"•3373892 
"■3367160 
1 1. 33604 1 7 

"3353706 
"-3346984 



7.2376966 
7.2397217 
7,2417418 
.7.2437608 
7.2457748 



11.3340295 

"3333596 
1 1 .33269^8 

1 1 3320249 

II 33r36o3 

11.3306947 
11.3300320 
"•3293684 
11.3287079 
II 3280465 



1 1..3273880 
11.3267285 
11. 3260722 

II 3254148 
r 1.3247606 



"H I . I J. .U 



7-2477878 
7-2497958 

7.;25i8o28 
7.253804c 
7.2558061 



?wt— 



^p..'^" 



II 3241054 

" 3234532 
11.32280C0 
ti 3221497 

ii.3ii49&5J 
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30 

o 
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o 

30 

o 

30 
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30 

o 

30 

o 

30 



30 

o 
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x^—4x='ic 



\ 



10 

II 
II 

12 
12 

13 
13 
14 
14 
15 



30 

o 

30 

o 

50 



o 

30 
30 



7.3707149 

7-3725493 
7-3743829 

7.3762124 
7.3780410 

7-3798655 



7.3816894 

7- 3835089 

7-3853279 
7.3871427 

. 7-3889567 



7.3907667 

7-3925759 
7.39438 1 1 

7.3961855 

7.3979861 



4 



7-3997859 
7 4015816 

74033765, 

7.40516751 

7.4069577, 



7.4087440. 
7 4105296 

7-41^3113 

7.4140922 

7.4158693 



7.4176456 
7.4194181 
7.4211898 

7 4229577 
7.4247248 



.2842341 
.2836413 
.2830477 
.2824566 
.2818646 
.2812753 



.2806852 
•280097 3 
.2795087 
.2789227 

•2783359 



•2777515 
.2771663 

.2765835 

.2759999 
•2754187 



.2748367 

•2742572 
.2736769 

.2730991 

.2725205 



.2719442 
.2713672 
.2707925 
,2702170 
.2696439 

2690700 
.2684985 
.2679262 
.2673563 
.2667856 
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c 
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O 
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15 

15 

16 

i6 

17 
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o 
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18 
18 

^9 

^9 
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30 
• o 

30 

o 



20 
21 
21 
22 
22 



30 

O 

30 

o 

30 



23 o 

23 30 

24^ o 

24 30 

25 o 



^5 30 
26 

26 30 

27 o 

27 30 



bx 



— x'=zai 



7" 

7 4247248 
7.4264881 

7 4282506 

7.4300094 

74317675 

7 4335217 

1 

7.4352752 
7 4370250 
7.4387741 
7.4405194 
7.4422640 



7 .4440048 

74457449 
7.4474814 

74492172 
7.4509493 



28 o 

28 30 

29 o 

29 30 

30 o| 



7.4526807 

7.4544085 
74561355 

74578588 

7.4595814 
7.4613004 

7.4630188 

74647336 

7.4664477 

7 4681581 

7.4-698679 
7.4715742 
7.4732798 
7.4749818 
7.4766831 



2667856 
2662173 

.2656482 
2650814 

.26451391 

2639487 



.2633828 

.2628190 

2622545 

2616924 

261 1296 



2605 69CJ 
. 2600077 j 

.2594486\ 

.2588888 

,2583311 



2577727 
2572167 
.2566599 
2561054 
2555502 



2549970 

2544432 
2538916 

2533393 
.2527891 



.2522383 
.2516896 
.2511402 
.2505930 
.250045 1 
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r- 



( 10 1 






30 

3' 

3> 30 
3» 
3230 



31 

J3 3° 
34 

34 3" 
3S 



35 3< 

36 I 
363c 
!7 

37 30 



1 7-47«83 
I 74783809 
74800781 

7 48177 It 
7.4834645 
74851540 



1.24P408646 30 

11.34^863747 c 

:.2473ao8 47 30 



74868428 
74885280 
74902126 
7-4918938 
7-4935743 



7-495^5 . 
749^279 
7.4o86o09 
7.5002733 
7.5019422 



.2500451 
,.2404995 
'.2489529 



45 30 
46 



1.2467772 
:.24623s8 
; 2456938 



48 

48 30 
49 



:.245I538|49 3" 
:.2446i3: '" 



1.244074450 30 



"•243535 

1.2429979 
rj. 2424601 
1. 2419244 



51 30 
52 
5^ 30 



7.5267475 
7.5283848 
75300213 
7S3'6S47 
7.5332874 
7.5349169 



'■•2339599 
■■2334352 
1.2329097 
1.2323863 

11.2318622 
2313401 



75365458 
7.5381714 
7^5397964 
7.5414183 
7.5430396 



11.2308174 
1.2302966 
1.2297752 

11.2292557 
1.2287356 



7^S446577 
7.5462751 
75478S93 
7^5495029 
7SS11134 



1.22S2175 
1.2276987 
1.2271819 
1.2266645 
1.2261490 



3830 
39 
30 

40 



7.5036104 
7.5052754 
7.5069397 
75086005 
7.5102607 



1-.24131 

1.2408536 

11.2403. " 

2397855 

11.2392519 
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53 30 

54 

54 30 
55 



7-5527233 
7.5543301 
7.555930: 
7^5575393 
7^559i4"7 



1-2256329 
1.2251187 
1.2246038 
1.2240909 
■-2235773 



10 30 7-S"<!'77 
*' ■<1 7-5135740 
H 30 7.515226; 
42 d 7.5168792 
42 3H 7"-S"85282 



11.2387203 
11.2381880 
11.2376577 
11.2371268 
11.236598c 



55 30 

56 o 

56 30 

57 

57 30 



7.56074 

7.5623398 

7-5639355 

7-5655305 

7.5671224 



1.2230657 
■-2225534 
1.2220431 
1.2215321 
1.221023c 



*3 o 7.520176511.2360685 
43 3" 7-5218216 II 2355410 
k4 tj 7.523466011.2350128 
1h 3<H 7-S25I67" ■■-2344867 
I ts °r7-5267475l"-2339599 



7.5687138 
7.S70302C 
7-571889 
7-5734745 
7-575058: 



12205134 
1.2200056 
1.2194973 
1 2189907 , 
1.218483s 
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7.6669107 

7.6683909 

7.6698707 

7.6713477 

7'6728243 
7.6742982 

6757717 
0772426 
7.6787131 
7-6801809 
7-68 16482 



30 



7.6831130 

-| 7-684577 

jq 7.6860389 

7.6875000 
7.6889587 

7 6904169 

25 

.6933276 

301 7.6947802 

o 7*6962323 

7.6976819 
7;699i3ii 

7.7005776 
7.7020237 

77034674 
7.7049106 

7.7063513 
7.7077914 

7.7092292 
7.7I06665J 



891943+5 

887241 45 
882S35 46 
877845 46 

47 
47 



873151 
868472 



863789 48 
85912648 

854447 49 
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7.7106665 
7.7121012 

77135355 
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7.7163988 
7.7178277 
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817297 
812683 
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798851 
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53 
54 
54 
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7.7192562 

7.7?-o68?.;- 
7.7221080 1 

772353" 
7.7249538 



1.1753101 
1.1748560 
I,.i7440i5 

^•173^484 
1.1774948 

IJ730427 

1.1725902 
1.172139, 
1.1716876 

^•i7"375 
1.1707870 
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58 
59 

59 
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7:7263742 

7.7277941 
7.72921 16 

7.730(5286 
7.7320432I1 

77331 574 
7.7348691 

7.7362805 

77376894 

77390979 



7.7405041 
7.7419098 

77433131 

7.7447160 

7.7461166 



7.7475167 
7.7489145 
7.75031 18 
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oj 7.751706S 
o| 7753^0^ 



I 1703380 
1.1698635 
1. 1 694404 
1.1689913 
1^1685448 

11.1680974 
11.167651^ 
II. 1672049 
fi. 1667593 

11.1663143 

II.I6587O3 
11.16^258 
11.1645827 
I I. 1645392 
I I. 1640972 



11.1636547 
11:1632137 
II. 1627722 
II. 1623320 
II.I6189I4 
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11.1618914 
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11.1610127 
1 1. 1605745 
11.1601359 
11.1596987 



7.7614374 
7.7628216 



7.764205311.1583881 



7.7655867 
7.7669677 



7.7683464 11.1570826 



7.7697247 
7.7711007 
7.7724763 
7.7738498 



11.1566479 
11.1562145 
11.1557807 
11-1553482 



7.7752228 

7-7765935 
7.7779638 

7-7793318 
7.7806994 



7.7820648 
7.7834298 
7.7847927 
7.7861551 

7-7875153 



7.7888751 
7.7902327 
7.7915900 
7.7929449 
7.7942994J 



11.1592610 
11.1588248 



il.i57<9527 
11.1575169 



II. 1549152 
11.1544837 
11.1540518 
11.1536212 
11.1531902 



11.1527606 
11.1523306 
11.1519019 
II. 15 14727 
11.1510449 



11.1506167 
ii.1501897 
1 1. 1497624 
11.1493365 
II. 1489102 
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26 
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28 
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30 
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7.7942994 
7-79565^9 

7.7970040 

7-7983539 
7-7997034 

7.8010506 



7.8023974 
7-8037423 

7.8050867 
7.8064289 
7.8077707 



7,809 1 1 04 
7.8104497 
7.8II7869 
7.8I3I236 

7.8144583 

7.8157926 

7.8I7I247 

7.8184565 

7.8197862 
7.82III55 



7.8224427 

7.8237696 

7.8250944 

7.8264188 
7.827741 1 



mm 



7.8290630 
7.8303828 
7.8317022 
7.8330196 
78343366 



489102 
48485 if 
[480596] 

4763JSI 

[4721 lol 

467878 



463642 

[459419 

455191 

450977 
446759 



'{ 



44255 

43834^ 

434149 

■429948 

425761 

421570 

41739I 

413209 

409040 

1404867 



1400705 
396540 

392388 
38823 

38408 

379942 
375808 

371670 
367544 

3634I4-' 
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6 30 
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8 30 
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y.^113.010 
7.9124476 
7.9136939 
7.9149384 
7.9161825 
7.9174247 



7.9186666 
7.9199068 
7.921 1467 
7.9223848 
79236225 



x-^x*=xc 



•«Mfa 



7.92485^5 
7.9260941 
7.9273279 
7,9285614 

79297931 



7.9310245 
7.9322542 
7-933483 C 

7 -9347 "o 
7-9359387 



79371638 
79383890 

7 9396124 
7.9408356 

7 9420569 



7-9432779 

7-9444973 
7-9457163 

7 9469336 
7.9481505 



I 235 10 
I 19638 

"5763 
IX1898 

108029 
104173 



I 00314 



096464I18 
09261 I 
088770 
084925 
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o 

30 
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18. 



081091 

077253 
674427 

069598 

1065779 



061957 
058146 

<55433i 

050528 

046722 



042926 
039126 

035336 

03^544 
027763 
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19 

20 



o 

30 
o 
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21 
21 
22 
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30 

d 
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24 
24 
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o 

30 
o 
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25 

26 
26 

2'7 
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30 

p 



7:9481505 

7-9493657 
7.9505807 

7-9517939 

7.9530068 

7.9542181 



7.9554291 

7.9566382 

7.9578470 

7 9590542 
7 9602611 



^ 



7,9614664 
7.9626713 
7.9638744 
7.9650773 
7:9662786k 



7.9674795 
7.9686788 
7-9698778 
79710750 
7.9721720 



7-9734673 
7.9746623 
30 7.9758557 

° 7-9770488 
30, 7.9782403 



bx—x^=iic 



.100^893 
•1005133 
.1001371 
.0997619 
.0993864 
.0^90119 



023979 28 
020205 28 
016427 29 
01266229 
008893 30 



61 7-9794314 
30' 7.9806209 

7.9818101 
30J 7-9829976 

01 7.9841849 



' 



.0586371 

.0^82634 
.Q978894 

.0975164 
,0971431 



.0967708 . 

0963981 

0960266 

' 0956549 

0952840 

- ' ■ / 

09491:^7 
.0945426 

.0941722 
.0938028 

0934332 



.0930645 

•0^26955 

: 0923275 
0919592 
^0915919 

.0912242 
0908577 

.0904909 
0901250 
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8-0559653 
8.0570947 

8.0582238. 
8.0593514, 
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4 

4 

5 
6 

6 

7 
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o 

30 

o 
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50 

o 

30 



8 

8 

9 
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o 

30 
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10 

II 
II 

12 
12 



11.0684283 
II.068083I 

IX. 0677377 

II.0673931 

n .0670482 

11.0667042 



8.0604788 
8.0616047 
8.0627304' 
8.06385461 
8.0649787 



8.0661OI2, 
8.0672235I 
8.0683443I 
8.0694648 
8.0705840 



11.0663600 
1 1. 0660 1 67 
1 1.0656732 
11.0653304 
11.0649875 

11.6646454 
1 1. 064303 1 
II. 0639617 
1 1.0636200 
11.0632792 



8.0717029 

8 0728203! 

8.07393751 

8-0750533 
8.0761689 



1 1. 0629 381 
11.0625979 
II 0622575 
11.0619179 
11.0615781 



13 
13 
14 
14 
15 



30 8.0772831; 

o\ 8.0783970' 
30J 8.0795095 

8.0806217: 
30J 8.0817325 

o 8.0828431 

30 8.0839523 

o 8.0850613 

30 8.0861688 

b 8.0872761 



11.0612391 

11.0608998 

11.0605615 

11.0602229] 

11.0598851^7 
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X^ — bx=:2C bx — X^=iQ.( 



18 
18 

'9 
19 

20 

20 
21 
21 

22 

22 



o|. 8.0872761 

8.0883820 

8 0894876^ 
8 0905919* 
8^0916959, 
8 0927985J 
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o 
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o 

30 

o 

30 

o 
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o 
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23 

23 

^4 
24 

^5 



o 

30 

o 

30 



25 

26 
26 

27 



1 1 059547 1 

11.0592099 
11.0588725 

11.0585360 
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o 

30 

o 

30 



28 
28 
29 

29 
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o 

30 

o 
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8.0939008 
8 0950018 
8.0961026 
8.0972020 
8.0983011 



8.0993989 



8. 
8. 
8. 
8. 



8. 
8. 
8. 
8. 
8. 



8. 

8 

8. 

8. 

8. 



8. 
8. 



8. 
8. 



004965 
015926 
026885 
037832 



048775 

059705 
070632 

081546I 
092458 



103356; 
I 14252 

I25i34|i 

I 36014 
14688 I 



^57745 
168595 

179443 
190279 

201112 



•0581993 
.057863 

.05752721 
.0571919 

.0568563 
.0565217 



.0561868 
.0558526 
•0565182 
0551848 

.0548511 



►0545181 

0541 ■>*49 
•0538526 

•0535201 

053^884 






,0528563 
.0525253 
0521940 
0518634 
0515326 



.0512026 
.0508724 
.0505^30 
.0502134 
.0498847 



•0495557 
.0492275 

.04^991 

.0485715 

.0482436 
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8. 

8. 

8 
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33 30 

34 o 
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8. 
8. 
8. 
8. 
8. 



35 30 

36 o 

36 3° 

37 o 
37 30 



8. 
8. 
8. 
8. 
8. 



38 o 

38 30 

39 o 

39 30 

40 



40 30 

41 o 

41 30 

42 o 

42/30 



43 o 

43 30 

44 c 

44 3c 

45 0; 



8. 
8. 
8. 
8. 
8. 



8. 
8. 
8. 
8. 
8. 



8 
8, 
8. 
8. 
-8. 



201 I 12 
21 1932 
222749 

233554 
244357 
255145 



265930 
276705 
287476 
298234 
308989 



319731 
330472 

34"99 

351925 
362637 



373347 
384044 

394739 
40542c 

416100 



426767 

437431 
448083 

458733 
469371 



480006 
490628 
501247 
511854 

522459 
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0482 

04791 



43645 



6645 



0475893+6 
047262846.; 
0469361 47' 
046610347 30 



0462842 48 



o 
0459589I48 30 



045308649 30 
044983750 o 



0446595 50 

044335251 
044011551 

0436877 52 
0433647 52 



0430415 
0427190 
0423963 
0420744 
0417524 



0414311 
041 1095 
0407887 
0404677 
0401475 
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0395074 
0391875 

0388684 
0385491 
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53 
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554219 
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8 
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8 
8 
8 
8 
8 
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8 
8 



8 
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8, 
8. 
8 

8 
8 
8 
8 
8 



8 
8 
8 
8 
8 



585918 
596466 
607012 
617546 
628078 



638596 
6491 13 

659617 

6701 19 

600610 



691098 

701573 
712046 

722508 
732967 



743414 

753859 
764292 

774723 
785141 



795557 
805961 

816363 

826753 
837142 
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.0385491 
.0382306 
■03791 18 

•0375939 
.0372758 

.0369583 



.0366406 

-0363238 
.0360063 

■035690, 

0353738 

•0350580 

•0347421 
.0344269 
.0341115 

•0337968 

.0334818 
0331677 

•0328534 
.0325398 

,0312259 



.0319128 

•0315995 
.0312870 

■0309743 
0306623 

.0303501 
0300387 
.0297271 
0294161 
.0291050I 



t48) 



< w ) 



(50) 



12 DEGREES. 



m 



9 

C 



o 

o 



1* «» 



■I I »■ 



x^ — bx^=iii 
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1 0*993634 1 

10993353^ 

10.993072^ 
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10.99251 1 1 
10.99223H 
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15 39 

16 

16 30 

17 o 
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3 8.309288910.9919509 
2 3c 8.310246O1IO.9916714 

4 8.3 1 1 2630 10.9913918 

4 30 " 
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6 o 

6 30 

7 
7 30 



S.siaii^ji 10.9911127 
8.3131150 10 9908334 
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8 30 

9 o 

9 30 
Uo o 



■>iWM 



8.3140699 10.9905547 
8.3150247 10,9902759 
8.3159784 rO.9899978 
8.316931910.98517195 
8.317884510,9894417 



8.31883761109891638 
8.319788510.9888865 
8.3207398 JO.9886O9O 
8.3216902 16.9883322 
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hx^-x^=i( 



18 

18 30 

19 b 

19 30 

20 



8.3321089 10.9852993 
8.3330524 10.9850250 
8-3339959 10.9847507 
8*3349383 10.9844769 
8.3358806 10.9842030 
8.3368219 10.9839297 



20 30 
21* 

21 30 

22 o 
22 30 



8.3226403^X0.98805^ 



8-3235895 
8:3245386 



10 30 

11 o 

J I 30 8 3254866( 

12 o 
12 30 



13 o 

13 30 

14 o 

H 30 

15 -0 



10.987778^ 
10.9875622 
10,5(872262 



23 o 

23 30 
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24 30 

25 o 
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26 30 

27 o 
27 30 



8.3264345 10^69501 
8.32738 14 10.9866746 

8328328210.9863990 
8-3292739'io.986i239 
S.330219510.985848729 ^ 
8-33«643iio.985574i29 30 
8.3321089^0.9852993 ;^o 



28 o 
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8-3377631 10.9836563 
8.3387034 1 0*9833834 
8.3396435 10 983! 103 

8.3405827 10.9828379 
8-3415216 10.98256^2 

8 3424597 10.9822933 

8.3433975 '^-98^$^'; 
8.3443345 '^-98^ W5 

8.3452713 '^-98^777 
8*3462072 X0.9812066 

8.3471429 10.9809353 

8.3480776 io.98o664t) 
8.3490122 10.9803938 
83499458 10.9801234 
8.2508794 10.9798530 

8.351811910.9795831 

8-3527444 10.979313^ 
8-3536759 10.9790437 
8.3546073 10.9787741 

8-3555377 10.9785051 



843564679 10.9782359 

8-3573973 10.9779673 
f.3583266 10.9776980 

t-3592548 10*0774304 
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^•3583266 10.9776900 

8.3592548 10*9774304 
8.3601829 10.9771621 
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8.3601829 »0'977»6a» « - 

8,3611109 »o-9768$37 4-S 3° 
8.3620373 *o-9766a65 4.6 - 

8.3629634 io«976359» +6 
8.3638894 10.9760918147 
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37 30 
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10.9752913 
10.975024649 o 
8.^85104.10.974758649 30 
83694332 *0'9744924 50 ol 



34 o 8.3675874 



38 
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30 



39 o 
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40 o 
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40 
4» 3Q 



8.3740383 
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10.9758249 4,7 3o[ 8.3923301 10.9679095; 



'0-9755578+8 o 



+8 30 8394^80109673884 
49 o| 8.395056316.9671279 

8-3959639 ia966868i 
8.3968712 10.9666080 



8.3703552 10.9742268 SO 30J 8.3977777 10.9663487 

' *•" o 8.39868391 1 0.966089 1 



8.3712770 10.973961651 
8.3721978 J0.973695? 51 
8.3731 J85 10.973430552 



10.9731657 



8.3749580 i.c.97296o?53 
8.3758768 10.9726364 53 30 
8.3767954 10.9723718 54 o 
8.3777132 10 9721078 54 30 
8.3786308 JO 9718436 55 



i- 8.3795475 10.97^5,801 55 30 

8.3804641 10.9713165 s6 o 
10 8.3813797 10.9710533 56 30 



8.3822952 10 9707900 57 
8 3832099 10.970527? 57 30 



8.3841244 
8.3850381 
8.3859516 

8 3868641 



45 qI 8.3877765 



10.9702644 58 o 



10.9700021 58 30 
10.9697396 59 
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8-3895994 
8.3905 lOI 

8.3914205 
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;hssi2f 



8-3932394 



10.9602x57 

10.9689542 
10,968692$^ 
10.9684315 
I0.968I70I 



10.9676486 



30! 8.399589; 

8.400494! 



5230 8.4013993 



8.4113x81 10,96^4781 

8.4x22x66 X0.96222I8 

8.4131150x0.96x9654 

10.969477759 30. 8.4i4Oi26ia96x709!6 

10 9692x57 So o[ 84x49100 xo.96x4^:36 
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X 0.9658301 
XO.9655708 
10.965312X 



8.40230371x0.9650533 
8.4032072 X0.9647950 
8.4041 106 ia9645366 
8.4050130 XO.9642788 
8.4059x53 10.9640209 



8.4068x68 10.9637634 
8.407^x82 xa9635058 
I 8.4086x88 xo.9632488 
8.4095 X9X 10.9629915 
84104x87 10.9627349 
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0.9&04321 
0.9&01775 



a^jijyca 
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tJ.95S^S?6 ?ft 
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D-95-7*52; ■" 



8i42a3r^i{to.95:7&^t 



;8)429i99»iio.Q57387c ?3 
a;43t>08S7&.a95.7 1347. W 
8;4309774ip 95fi8«22 *+ 
; 8,4318653110,956^3 H. 
8,43'753° 'P 95*3? 82 M 



&,43452b'_ 
84354'=7 



•8*4336599 fo.9561267 



Jo-SSsSjSi 
10.95.56139 



436298510.9553725 
S4r37'83°it°-9S5'M8 



i? 3- 



1.4380685110954=70^ 
;8,4^89i26,IO,9.546z04 
.8,439836410,9543698 !9 
8,4407I9ffllo.9541 19829 
8,44i6ja9|jg,9i38e9 7|30 
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»% 



S.tfl68902 

:?.44776< 

8/4*95273 f 
». 4.i94.956 



U5i2a33 1 

,4.5216071 

3,<>|,'8,4530374 • 

,&4547%6 1 



84556631 
.?456539« 
;8-45J4,i4( 
845S2886 
8,4551624 I. 



fc.30 
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' SO" 84617803 
' o 84626523 
' 50 8-4635234 



o 8:46543944 
8:4652647 
8466134! 

, 8467004! 

Ql. 8.467873:^ 



952873? 

:9i2MSS 

:9S'S76? 
9S'M7: 
9S"3So4 ; 

' 95'iy7 ■ 

1,9508847 : 
i.9Sb6374 ; 
i,95»3899 ■ 
1.9501430? 



! 94^8959 : 
1.9456453 : 
1 9494026 : 
1,9491564 
1,94.89100 



4600353 jyi,94S664i 
' " 948418 

,9481727 
9479271 
.9476840 



>,9474368 
'947 '.9»I 
1 94*9472 
) 9467029 . . 
194*«85 
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2; Q; 8,471 34*tf<>^S483 1*7 
t. seL 8^47 aM-]^§ 10,9454398*7 
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53 Q[849,SQ7*4?ft9*499644^ 
aa. 3e E 8*47394+1 l9v944753S <^ 
3K <3e8(474S<W^°'^*4*<0S49 
Jt 3« t8v4-75674^ f o^44;a^04« 
3^ <^i8<4765,394 .^^944045450 



35 3fi ,!8L4.574<J34 ?o.9437^a50 
3ft C^g47«a673 1 0.943^09 5, 
3P 3^ i&.479^.304 10^43^992-, 
3f c .'&479Q9t34 10.9430574 5a 
3F 3fi|- 8-4808556 ;9*94aMo 52 



3^ o a.4&fc7^.77 10.94^574^3 
3» ^^ 8»48»5,7'9»P^^^-94?333453. 

39.3' . .„ .,, ,_ 

40- 1 8i485J^i^.io.94;6i07 j^ 



40 3P..8f4?f^ap8«<>,94yj7D45S 
41, . 8,48^803110.941 1 299 56 

41 30 J 8.4877390'to.94p89OO 56 

\x 0.8,4^597510.9406499157 

4*. 39 ; 8,4|;94554 ] jo.9i4Q4io4 57.^ 

+3'"'4^-4d°3?^3» 10,9401,707 58 
43, 30 . 8,49.11701 1.0.9399315 58 



H 
44.30 



hs. o\ 849,37!59jt 



8.4920269 ^0.9396921 59 
8,49281831109394,53259 
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CO 



8r493739» 

8'4^45944 

= *'495449S 

- 8-49630 
18,49715 

30:^4980117 
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c 
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iJ J ^JUJ 



30 8,49971^ io>9375476 

. 815005704 ^0*9373 i-oo 

m 8;5oi4M;^ ^^•937P7.3P 
8 .5032739 *9 9368359 



3P a-503ia49l^'°'936699i 

o a^503975g 1.0.9363622, 

30 8.504825910-9361259 

o 8.5056759^.9358895 

3P 8,5065x5^10.9356534 



o 

30 

o 

30 

o" 



30 



iowa39ai43ea 



30 

■ 

o 

30 
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o 

30 



*0'939ai43 
10.9389751$ 

1.0.9387371 

10.9384.989 

10^9382606 

10.9380229 



85073744 10.935417* 

8.50822.28 10.9351816 
8.5090711 109349459 

8.5099J87 10.9347107 
8 5 10766J 10.9344753 



8.5116129 ro.9342403 
of 8.5124596 10.9340052 

8 5133^55 .IO-9337707 
8514151210.9335360 

8.5x49963110.9333017 

i^lM^I^ I 1* ■ 

8-51581^3 io-933°^3 
8.5166856110.9328334 

8.5175298,10.9325994 

, 8.5183732 10.9323658 

o|8.5i9?i66io.9 32iiaa 
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I 
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o 

o 

D 

a. 

CO 
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3° 



3° 
o 

30 



30 
o 
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5 30 

6 o 

6 30 

7 o 

7 30 

Tl 

8 30 

9 o 

9 30 
10 

10. 3Q 
JI o 

ii 30 
12 o 
12 30 



13 

13 30 

14 o 

H30, 

15 <5; 



8.5192166 
8.5200591 
8.5209015 

8.5217433 
8.5225851 

8.5234260 

8.5242668 
8.5251069 
8.5259469 
8.5267862 
8.5276255 
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s 



8.5284639 

8.5293022 

«-53o^399 
8.530977s 
8.5319143 



10 



8.5326 
8.5334871 
8.5343230 
8 5351583 
8-5359934 



8.5368279 
8.5376622 

8.5384958 

85393293 
8.5401621 



8.5409948 
8.5418269 
8.5426588 

8-543490^ 
^5443212 
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S C0 



0*9321322 
0.93 I 8991 
0.9316659 

0-9314329 
0.931 1999 
09309674 



0.9307348 
0.9305027 
0.9302705 
0.9300386 
0.9298067 



0.9295753 ^ 

O.9293438I? 

0.9291127 

0.9288815 

0.9286507 



0.9284198 

0.9281895 
0.9279590 

o 9277289 
0.9274986 



0.9272689 
0.9270390 
0.9268096 
0.9265801 

0.92635x1 



0.9261220 

0.9258933 

0.9256644 
0.9254361 
0.9252076 



15 

15 

16 
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85443212 
to 8^«i5i6 



30 8 



18 
x8 

«9 

19 
20 
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o 8.5459819 

30 8.54681 16 

o 8.547641 1 
3o| 8.5484700^ 
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o 

30 

c 

30 



20 
I 
21 
22 
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23 

24 
24 

25 



30 
Q 

30 
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8.5492987 

8 5501268 

8.5509547I 
8.5517820 

8.5526092 

30 8 5534357 
o 8.5542620 

30 8.5550878 

o 8.55591^4 

30 8.5567384 



8.5575632 

8.5583873! 
8.55(92113 

8.5600347 
8,5608580 



25 
26 

26 

27 
27 



30 

o 

30 

o 

30 



28 
28 
29 

29 

30 



o 

30 

o 

30 

. o 



8.5616806 
8.5625030; 

8 5633249 
8.5641466 

8.5649676 



8.5657886 
8.5666089 
8.5674291 
8.5682487 
8*5690682 



0.92520 
0.924979 

0.9247515 
0.9245238 

0.9242959 

0.9240686 



0.9238411 
0.9236142 

0.9233871 
0.9231604 

0.9229336 



0,9227073 
0.9224808 
0*9222548 
0.9220286 
0,9218030 

0.9215772 
092135191 
0.921 1 2651 
o.9209oi5| 
0.9206764 



0.9204518 
0.9202270 
0.9200027 
0.9197782 
09195542 



09193302 
0.9191065 
0.9188827 
0.918659^ 

10,918435 5 



(55) 



14 DEGREES. 




3* 
32 30 



8^5690682 
85698869 
8,5707054 

8-57 '5235 
857^3414 
8 573^587 

8.5739758 

8-57479^3 
8.5756086 

8.576424-? 
8^577^3 99 

8.5780549 
8.5788698 
8.5796840 
8.5804981 
8.5813116 



8.5821250 
8.5829377 

8.5837504 
8.5845624 

8.5853742 



10.918435845 
10.918212945 

10.917989846 
10.9177671I46 
10.91 

10 9173219147 30 



7544247 8.5966999: 

nno.r^J^n^ onl 8.5975O59, 



7099448 



48 



O 

30 

O 

643371+9 30 

O 



10.91 
10.9168775 

I0.9I66554I49 
10.91 

I0.9I62II9 



10 9159905 
10.915769c 
10 915548c 
10.9153269 
10.9151062 



10.9148854 
10.9146649 

10.9144444 

10.9142244 

10.9140042 



8.5861855 10.9137845 

8.5869966 10 9135646 

8.5878071 10.913345 
8.5886174 10.913125 

8.5894272 10.9129066 



8.5902370 
8.5910460 

85918549 

8.5926631 

859347 > 2 



10.9126874 
10.9124686 
109122497 
IO912P313 
10911812^ 



2 Sfl 



3 

c 



s 



X^'^bx=:2c 



bx — Af'=:2^ 



8.5934712' 
30 8.5942789 

o 85950864; 

30 8.5958932!- 

O m^£.£. 



50 



50 

SI 

51 

52 

52 



3c 

o 

30 



30 



S3 
53 
54 
54 
55^ 

55 
56 
S6 

57 

^L 

58 

58 

59 

59 
60 



o 

3c 

o 

30 

c 

3c 

o 

30 



30 

o 

30 

o 

30 



8.59831 18, 

8.5991 1 72! 

8.5999225 
8.6007271 

8-6015316 



8.6023356 
8.6031394 

8.6039426 

8.6047457 
8.6055481 



8 6063504 
8.6071522 
8.6079539 
8.6087549 
8609555^ 



861C13561 

8.61 U564 
8.6119560 

86127555 
8.6135544 



8.6143532 
8.6151514 

8.6159495 
8.616747c 

8^175444 



0.9118128 
0.9 II 5947 

0.91 13764 
0.9111586 
0.9109407 
0.9107233 



0.9105058 
0.9102886 
0.9 1 007 1 3 
0.9098545 
0.9096376 



0.9094210 
0.90920^2 
09089880 
0.9087717 
0.9085559 



0.905^3400 
0.90)81244 
0.9079087 
0.9076935 
0.9074782 



0.9072631 
0.9070480 
0.9068334 
0.9066187 
0.9064044 



0.9661900 
0.9059760 
0.9057619 
0.9055482 

Q 9053344 



(tf") 



5' o 

5 i- 



30 

30 30 

31 

31 3" 
31 

32 30 



i{ DEGREES. 



I — ix=2( &*—;(' =s:af 



1.664750: 
I.665526I 
t.666303: 
'.6670789 
■66785+; 
i.6686191 



0.893797 

o.892593< 
10.8923887 
10.89218474.6 
10.8919807 47 
'"°J'777°47 



8.6S79073 
8.6886742 
8.6894411 
8.6902072 
8.6909733 
S.6917390 



10.8867313 
10.8865314 
10.886331S 
10.886132c 
10 8859325 
10.885733a 



33 

33 30 
H 

3+ 30 
3S 



1.6694049 
I 6701794 
1.6709538 
1.6717276 
1.6725013 



10891573348 

10.891370048 ; 
0.8911666 49 
10 8909636 49 30 
■0.8907605 



8.6925046 
8.6932696 
8.6940344 
8.6947988 
8.6955631 



■=•8855338 
10.885335c 
10.8851360 
0.8849374 
0.8847386 



35 30 

36 

36 30 
37 

37 3° 



1.6732746 
1.6740477 
1.6748203 
1.6755927 
1.6763647 



10.8905578^0 : 
10.890354951 " 
10.8901525 51 : 

10 889949952 " 
10 8897477 52 : 



8.6970905 
8.6978537 
8.6986167 
8.6993792 



10.8845402 
10.8843417 
10.8841437 
IO.883945J 
10.8837478 



38 

38 30 

39 

39 30 

¥> ' 



366 10. 



.8 895454 53 

53 

0.8891418 
8.6794496110.8889402 



1-677 . 
5.6779079 
" 6786790 1 
1.6; - ■ 
).6l 



8.6802202 to. 



8.7001416 
8.7009035 
8.7016653 
8.7024266 
8.7031879 



40 30 

41 c 

♦1 3c 

4» 
*» 30 



i.6809903 ' 
1.6817603 1 
1.6825297 ' 
5.6832990 
i.6840677 



1-8885373 S5 
>.8883359 56 
).SS8i34< - 
> 887933! 
'-8877331 



.684S364 10. 
.6856044 10 
.6863724 10. 

44 30! 8.687139910. 

45 oj B.68y<^073llo.88673i3| 6o 



♦3 

« 3° 
4+ 



■S875324 58 
887331058 
.887131659 
.8869315 



5830 



10.8835500 
■0.8833525 
-0,883.549 
0.8824576 
10.8827603 

10.8825634 
10.8823664 
10.8821697 
10.8819729 
17766 

10.881580"^ 

io.88i3S4< 

8.7092656 10.881188a 



8.7039486 
8.7047092 
8.7054693 
8.7062293 
8.7069888 



8.7077481 
8.7085069 



8 7100239 
8.7107820 



10.880992 3I 
ro.86o79C4t 



r 



(5«) 



i6 DEGREES. 



2 SP 



3 

3 



o 

C«9 



O 
030 

1 o 

I 30 

2 O 
2 30 



3 o| 

3 30 

4 o 

4 30 



jf' — bx=iic 



7X — X^=z2C 



CO *^ 



8.7107820 10.8807964 15 o 8.7333853 

8.7115397 io.88o6oo9'i5 30 8.7341341 1u.074.7901 

8.7122973 10.8804053 16 o 8.734.8827 10.8746067 

87^30543 io.8So2ior 16 30 8.7356309 10.8744157 

8 713811210.8800148J17 o 8,7363791 10.8742247 

8.714567710.8798199117 30 8.7371267 ia8740339 

871532440.8796249^8 o 8.7378743 10.8738431 

8.71608001687943021830 " "' ^ . I 

8.7168358^10.879235419 o 

8.7175910 I0.87QO/LIO 



8.7I759IO 10.8790410 19 30 
8.7183462 10.878846620 

■ - • . _ ■■ 



x^-^'bx=2c 



>X — X'^=z2{\ 



8 7393682 
8 74011/^ 

8.74086 



0.8749893I 
10.8747981 
10.8746067 



87378743 ^^-^/J^'^J' 
8.738621310.8736527 

V im ^ ^^ ^^ £L O .^ V ^x ^K Mm .«« 4 ^ ^« ^tt 



7393682 10.8734622 

7401 146 10.8732720 

7408610 10.8730818 




30 8.^5(;7270l 



(S9) 



30 

30 3» 
3 

31 30 
32 

32 30 



33 

33 30 
3+ 

34 30 
35 



S7564672 
8.7572074 

8-757947" 
8.7586867 
8.7594258 



8.7601649 
8.7609035 
8.7616421 
8.7623800 
8.7631179 



,8693078 
8691206 
.8689334 
8687465 
868559s 
8683728 



.8681861 
.S679997 



7822060 
.„ . ., 7829364 
,3349 » 8.7836668 
,8676272 49 30' 8 7843967 
8674411 50 o' 8.7851266 



45 30 
♦6 o 

46 30 

47 o 



47 3° i 

48 o 
30 



8.7778173 
8.7785494 
8.7792813 
3.7800127 
S.7807441 
B.78.475, 



1.8637485 
1.8635654 
1.8633821 
1.8631993 
1.8630165 
"628339 



3.8626512 
1.862468S 
1.8622864 
1.8621043 
1.8619222 



35 30 8.7638554 

36 ol, 8.7645927 

36 30J 8.7653297 

37 o 8.7660666 
37 31' 8.7668030 



.8672554 
8670695 
8668839 



,8665130 



50 30; 

51 o, 
SJ 30; 

52 o, 
52 30, 



8.7858558 
8.7865851 
8.7873.39 
8.7880427 
8.7887710 



1.8617404 
1.8615587 
1.8613771 
1.8611955 
"'10142 



38 30 
39 

39 30 



42 30 



43 

43 30 
H o 

44 30 
Hi 



1-7675393 
[.7682751 
i.7690108 
1.7697461 
I.7704813 



8663277 
8661427 
8659576 
.8657729 
,865588, 



53 o; 

S3 30, 



S5 0| 



[.7712160 
1.7719507 
[.7726849 
[-7734190 
1.7741526 



8654036 
8652191 
,8650349 
,8648506 
,8646666 



55 30 

56 o 

56 30 

57 o 

57 30I 



8.7894992 
B.7902270 
S.7909547 
B.7916820 
8,7924092 

S.793I3S9 
S.7938625 

8.7945887 
'■7953'49 
J.7960405 



1.8606518 
1.8604707 
1.8602900 
1092 



..85992S7 
■,8597481 

'-8595679 
I 8593877 
1.8592077 



[,7748862 
!.7756i93 
i.77635" 
i.7770848 
8-7778173 



108644826 
10.8642991 
10.8641154 
10.8639320 
10.8637485 



s8, 30 
59 o 
59 30 



3,796766 

i-79749'2 
S.7982163 
8.7989409 
3.7996654 



8590277 
8588480 
,8586683 
8584889 
0^8583094 



(«0) 



17 DEGREEi 



i § 



If*— i*— a: 



^—x^^lc 



r*— ^fafsssiViw— *•=" 



8.7996654 



8.8011137 
8.8018373 
8.8025607 
8.8032839 



10.8583094 
10.8581302 
10.8579509 
0.8577721 
10.8575931 
10.8574145 



8.8212805 
8.8219970 
8.8227135 
8.8234296 
8.8241456 
8.8248610 



10.S529881 
10.8528128 
10.852637s 
10.8524624 
10.8522871 
10.8521124 



3 

3 30 



4 3° 
5 



8.8040069 
8.8047295 
8.80545Z0 
8.8061740 
8.8068959 



10.8572357 
10 85705; 
10.85687! 
10.8567008 
10.8565227 



88255765 
8.8262915 
8.8270065 
8.8277209 
8.8264353 



10.8519377 
10.8517631 
10.8515885 
10.8514143 
10 8512401 



5 30 
6 

6 30 
7 

7 30 



J .8076174 
i.8083389 
58090600 



5.809781 
1.8105016 * 



10.8563448 
0.8561669 
0.8559892 ■ 

10.8558115 ■ 
0.8556342 



30 8-8291494 
8.829863410. 
8.8305769 10. 
8.8312904 
8.8320034 



I 30 



1 30 



8510660 
850891! 
8507181 
8505444 
8503708 



8 30 
9 

9 30 



8.81122201 
8.8119420 1 
8,8126619 
8.8133814 
8.8141009 



0.8554568 
08552798 
10.8551027 
10.8549258 
10.8547489 



30 



8.8327165 
8.S334290 
8.8341415 
8 8348536 
8-8355655 



5.8501973 
J.850024: 
5.8498507 
..8496778 
1.8495047 



12 30 



881481 
8.81553! , 
S.8162574 
8.8169758 
8.8176938 



99 10.854573 
189 10.854395 



<>-8s-i3957 
10.8542194 
10.8540430 
10.8538670 



8.8362772 
S.8369887 

8-8376997 
8.S384107 
8.8391214 



0.8493320 
10.8491591 
0.8489867 
0.8488143 
0.84864: 



■3 

>3 3<: 
■4 

■4 30 



8.8184117 



10.8536909 



28 



8.8191292 10.8535150 28 30 



8 8198467 
8 8205636 
8.8212805 



>°-853339' . 
10.8531636 29 30 
10.8529881 



8.840542; 
8.8412521 



8.842671. 



10.8484696 
10.8482977 
0.84S1257 
.8479540 



8.S419618 10.: 

"" L6714I10. 8477822 
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17 DEGREES. 






2 



Co 



— J^ssEOf hx-—X*s=ilc 



JO P) 8.8+46714 

30 30, 8 «+33«o5 

31 O! 8.8440896 
II 301 8.8447984 
3» o; 8.8455070! 
3^ yj 8.8462153' 



33 o] 8.8469234 

33 33 8^476311 

34 o| 8^483388 



34 30 

35 oi 

35 30 

36 

36 3c 

37 
37 30 



3830! 
39 



8.8490461 
8-8497533 



8.8504601 
8.851 1666 
8.8518731 

8-8525793 
8.8532852 



I 



39 301 

140 o 



*"»iWW 



8,85399x0 
8,8546964 

8.8554017 

8»856io66 
8.8568115! 



40 30 
41 

41 301 
42 

42 30 

43 oj 

43 30 

44 

M 30 

45 



8.8582203' 
8.8589242 
8.8596281' 
8.8603316 



8.8610351 
8,8617381 
8.862441 1 
8.8631437 
8,8638462 



0.8477822 45 
0.84761074s 
0.847439246 
0.847268046 
0.847096647 
0.8469257 47 



3 

8 



o 

D 

Cl. 





3^^ 

o 

3Q 


30 



0.8467546 48 o 
0.846583948 3D 
0.846413249 o 
0.846242749 30 
0,846072150 o 



0.8459019 

0.8457316 
0.8455^17 
0.8453917 

0,8452920 



so 
SI 
51 
S^ 
S^ 



0.8450522^^ 
0.8448828^-^ 

0-8447133 
0.8445440 

0-8443747 



0.8442057 



_ 30 
0.8440367J56 o 

30 

o 

30 



0.8438680 

0.843699 

0.843530 



0.8433623 
0.843I94I 

0.8430259 
0.8428579 
0.8426898 



30 

o 

30 

o 

30 



53 
54 

54 
55 



o 

30 
o 

30 



55 



S6 
57 
57 

58 

58 

59 

59 

60 



c 

30 
o 

30 



x^-^hx^siic 



8.8638462 
8.8645483 
8,8652503 

8.8659520 
8.8666537 
8.8673548 



8.8680560 
8 8687567; 
8.8694575; 
8.8701577 
8.8708580 



'^X — X^:=:2c 



0.8426898 
0.8425221 
0.8423543 
0.8421868 
0.8420193 
0.8418520 

0.8416848 

o 8415177 

0.8413507 
0841 1839 
0,8410172 



8.8715577 
8.8722574 
8.8729568 
8.8736561 

8-8743551 



8.8750540 

8 8757524 
8.8764508 
8.8771488 
8.8778467 



8 8785443 
8.8792419 

8.8799390 

8.8806359 

8.8813326 



8.8820292 
8.8827254 
8.8834216 
8.8841 174 
8.8848 1 30^ 



0.8408507 
0.8406842 
0.8405180 
0.8403517 
0.8401857 



0.8400196 
0.8398538 
0.8396880 
0.&395226 
8393571 



0.8391917 
0.8390263 
0.8388614 ' 
0.8386963 
0.8385316 



08383668 
0.8382022 
0.8380376 

0-8378734 
0.8377090 



(62) 

iS DEGREES. 



9 

a 



8 

s 

Ctt 



O 

30 

1 o 

130 

2 O 

a 30 

3 o 

3 30 

4 o 

4 30 

5 

5 30 

6 o 

6 30 

7 o 
7 30 



8 o 

8 30 

9 ° 

9 30 

10 o 

11 o 

11 30 

12 O 
I2J0 

13 O 

14. o 

14- 30 

15 o 



x* — bpc^=2c bx — x^=^lc 



8.8848130 

8.885508 

8.8862037 

8.8868986 

8.8875935 

8.8882879 



8.8889823 
8.8896763 
8.8903702; 
8.8910637! 
8.8917572 



8.8924503 
8.8931434 

8.8938361 
8.8945287 
8.8952209 



8,8959131 
8.8966050 
8.8972968 
8.8979881 
8.8986794 



8 8993704 
8.9000613 
8.9007518 
8.9014422 
8.9021323 



8.9028223 

8.90351 19 
8.9042016 
8.9048907, 

8^56519. 



0.8377090 

0-8375450 

0.8373809 

0.8372170J1 

0.8370531 

0.8368895 




0.8367259 
0.8365627 
0.8363994 
0.8362^363 
0.8360732 



0.8359103 
0.8357474 
0.8355849 
0.8354223 
0.8352599 



0.8350975 ?3 
0-8349354 23 
0.8347732 ^4 
C.8346113H 
0.8344494 ^5 



0.8342878 
0.8341261 
0.8339648 
0.8338034 
0.8336423 



0.83348 n 
0.8333201 
0.8331592 
0.8329985 
0.8329099 



15 

15 
16 

6 

17 
17 



30 

o 

30 

o 

30 



18 
18 

19 
20 



o 

30 
o 

30 



20 
21 
21 
22 
22 



30 
O 

30 

o 

30 



o 

30 

o 

30 



25 
26 

26 

27 
27 



30 

o 

30 

o 

30 



8.9056519 10.8329099 

8.9062687 i®.8326775| 
8.9069574*0.8325170 
8 9076458*^^0.8323568 

8.9o8334i;io.832i9$5 
8.90902201*0.8320366 



I 



8.9097099 10.8318767 
8.9103974I10.8317170 
8.9110848*0.8315572 
8 9117719 10.8313977 
8.9124590*0.8312382 



8.9165762 
8.9172617 



8.9124590*0 

8.9131457 10.8310789 
8.9138324 10.8309196 
8.9145186 10.8307606 
8.9152048 10.8306016 
8.9158906 10.8304430 



10.8302842 
10.8301257 



8.9i7947i;io.829967i 
8.9i8632o'io.8298688 
8.9193170:10.8296506 



8.920001510,8295925 
89206860108293344 



8.9213702 
8.9220543 
8 9227370 




10.82917.66 
10.8290187 
10.8288612 

10.8287037 

10.8285463 
10.8283888 

10.8282317 
10.828074^ 



(63) 



JO 

30 30 
31 

31 30 

V 

32 30 



8.9261542 
8.9268366 
8.9275190 
8.928201 I 
8.9288833 
8 9295649 



,828074645 
,82791784s 30 
,827761046 o 
,827604346 30 
827447647 
.827291347 30 



79 



8.946543, io.S234i,„ 
8.9472194I10.8231646 
|-94789S7!'°-i=3"oi: 
8.9485718 '0.822958: 
8.9492478 io.8228o5( 
8 9499235 10.822652] 



33 
33 30 



34 30 
35 



8.9302465 
8.9309278 
8.9316090 ' 
8.9322898 ' 
8.9329707 



349** 



8271 

8269788 

8268226 



48 30 
»9 



*'9505992 '0.8224992 
8.9512744,10.8223466 



82666664-9 30 
8265107 



8.9519496 
8.9526245 
8-9532994 



10,822194a 
10.8220415 
10.8218890 



35 30 

36 
36 30 
37 
37_3o 

38 

3 30 
I 

39 30 



8.9336512 
8.93433<' ■ 
8.9350116 
8.9356916 
8.9363712 



8263550 
,826199: 
826043I 
,825888/ 
825733: 



51 30 
52 

52 30 



;-9S39739 
'-9546483 
'-9553223 
»-9SS99'4 
B.9566701 



0.8217369 
10.8215847 
0.821432: 
0.821280! 
10.8211291 



8.9370508 
8-9377300 
8.9384092 
8.9390881 
g.9397669 



8255780 
.825423c 
8252680 
,8251133 
8249585 



53 

53 30 
54 

54 30 
55 



8-9573437 
89580170 
8 9586903 

8.9593633 
8.9600362 



10.8209773 
-0.8208258 
0.8206743 
0.8205231 
0.8203718 



to 30 



(3 

» 30 
H 

M 
ii_o| 



8.9404453 
S.9411238 
8.9418017 
8-9424797 
»-943'S73 



□ 8248039 
8246494 56 



0-824495 
o 8243409 
O.S241"' 



55 30 



56 30 



J 9607086 
S.96138IO 
B9620532 
i.9627254 
3-9633972 



10.8202208 



0.8199190 
0.8197682 
10.8196176 



8.9438348 
8.9445122 
8.9451894 
8.9458663 
8946543 



0.8240328 



0.8237250 
0.8235715 
0.8234179 



30 
59 

59 30 
60 



3.9640689 
3.9647403 
S.9654116 
3.9660826 
3.9667536 



0.8194669 
0.8193167 
08191664 
0.8190162 
10.8188660 
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iREES. 



30 

1 o 

1 30 

2 O, 
2 30 



8.9667536 
8.967424Z 



8.9687650 
8.969+;JS 
8.970105 



8188660 
87162 
.8185664 
.8184168 
" 82671 
,8,8.177 



<3 

13 30 
■4 

14 30 



8.97''7749 '»■ 
».97'+444l'o. 
8.9721 T3Siio. 
8.972782910. 
8.97345'9"'' 



8.9741206:10. 

8.9747893!"=- 

8.9754576 

8.9761259 

8.9767940 



8.9774620 
8.9781296 
8.9787971 
8 9794644 
8.9801316 



f.9807984 
!.98i4652 
1.9821317 
1. 9827981 
1 9S34642 



I.9841303 
!.984796l 
{.9854619 
i.9861271 
i.986792e 



2 ff 

3' o 

I I 
s 30 

6 
16 30 

»7 
7 30 



«'— fc<aa:a£ 



,8179681 
" 7819018 

76698 
,8175209 

■8172232 

"1707+5 

169260 

167775 

166292 



bx*~k*^2i 



i-9867926 
J.9874576 
S.988i2a5 
i.9B87872 
1.9894518 
1.9901161 



8 o 8.9907804 



163328 
1161848 

.8160370 
" 58892 



8157416 
81559+0 
8154467 
8152993 
51522 



,815005 

,814858 

.8147 III , 
10,8145645 zg 
;io 8144.178 30 



30 8.99i44iL 

Oj 8.992108^ 

) 30: 8.9927717 

i_o 8.9934352 



10.8135404 
10.8133947 
1 0.81 32491 
1 0.8 1 31055 
io.8i295a( 



) 30 8.9940984 
[ o -8.9947616 
I 30 8.9954245 
[ o 8-9960873 
1 30 8.9967498 



oj 8.9974121 

8.9980743 
8.9987364 
8.9993982 

9.0000599 



9.0007213 
9.0013827 
9.002043b 
9.0027048 

9-0033655 
9.0040261 

9.0046864 

9.0053467 

9.0060067 
9.0066666 



I0.8I44IJ 

10.8142714 
10.8141249 ' 
10.8139788 
10.8138316 
0.8136865 



0.8I28I36 

0.8126675 

10.8125221 
10,812376c 
10.8132323 



10.8126S73 
10.8119427 
10.811798c 
10.8116534 
10.81 I509I 

tJ.Si 13649 
0.81 12207 
0.8110768 
1 0.8109 32S 
0.8107891 

10,8106453 
10,8105018 
0.8103583 
10.8102151 

■8100718 
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30 oi; 9;<}666666 
30 3«l:9»o673a62 

3' 36 
3* o 
32 30 



33 o| 
33 3P 

» 



; 9.0093044 
) 9^0099633 



i«ha4i 



34 3b^9?>la5975 

35 0^9'pt3;i557 

3| JO 
36:, 

36 30 



io.8h[0O7i:;8 
io,Sp99288 
io.8p97858 
10.8096429 
ia8p9fDoo 



o 

30 

o 
10.809642946 30 

o 
io.«093573|47 30 



g -o 



I 



5 

+5- 
46 



VJ— fof si 



9:01(36223 10.8092147 48 

9.PI12808 .xo*8o96724 48 
9.10)19393 10,8089301149 



10.80878719 
10 8086457 



49^ 



50 d 9*<^329i97 



9;pi 39136 io.8q85038 SO 

:9:pi457i4 ^^ 8983618 s^ ■ 

10.808220051' 

10.8080782^9 

10.8079368 52' 36 



3? ojc9-9isS866 
37 301 :9-««65438 



o 

30 
o 

3^ 



38 o j^9joi7tK)09 ^0-8077953 S3 

38 30 .9.0x78577 10-8076541 53 

39 q ; 9 6x8^145 10.807512954 
36 30 79.0x9^7x010.807371854 

.0x98275x0.8072307155 



3Cf 9.0*04837 X0.8P70899I55 

rr- O ^9.9211398 «0-8060490 56 

4.i .«.0224SX4 XO.8066678S7 
3o| »023^o68 10.8065274 57; 



^0234623110.8063871 58 
*9.Q24ix7S 10.806246958 
9.o2507a6jio;8o6io66 59 
9.oi257274|io 8059668 59 
^9.Qal382i[io*8o58269|6o 





30 


3<^ 



9.0263821 
9.0270365 
9.02769x0 
9.0283451 
9.0289992 
9.0296536 



' 9.0303067 
9.0309602 

.9-03x6137 
9.0322667 



3^ 
o 

30 

o 

3C 



903357^5 
9.0342253 

9,0348777 

9.0355301 

9. 030x82 

9.0368345 
9"0374862 

9.038x379 
9.0387894 
9.0394408 



9.04009x9 
9.0407430 
9.0413938 
9,0420445 
9.0426950 



30 



30 

o 



9-0433455 

9-04399S 
9.0446458 

9.0452956 
04-53453 



bx — Xii=i2C 



0.8058269 

o 805687 J 

0.8055474 
6.8054079 
0.8052684 
0*8051292 



0.8049899 

0:8048508 
0.804711^ 
0.8045729 
0.804434 



0.80429^5 
0.8041509 
0.8040x85 
0:8038801 

o 8037419 



o<8o36o3; 
0.803465] 

0.8033279 
0.8031904 
0.8030524 



0.8029149 

0.8027774 

0.8026402 

0.802502 

0.802365 



1 



0.8022287 
0.8020918 
0.8019550 
0.8018184 
o.8ox68{ 
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4 

1 



3 

.a 



y — 3!x=2/ 



o. d 9.045^45310,8016817 



o 3d 9.0465948 



^«r— 'X'=2r 



^3^ 

It a 
at 30 



3 <a 
330 



iQ.8oiS4S4Jrs 30 
16 o 
16 30 
ly o 



^--g:^ 



3 O 



OB 



9.047^44^ IO.SOI4O9O 
9.0478934 iO.8012728 
9.048542^ 19.80X^(366 
9.0491914 



10,801000617 30 




9.0498402 10.8008646 

i9.05048$7 10.8067289 
9-051 Jf 37? 10^005932 



4 3c 9-oS^7!*53xo 8004577 
:S^ c 9-05H334 10*8003222 20 o 



yJ— .ix=2< 



^#065362 1 
940660068 
9#o6665i5 
9.0672958 
9 0679402 
9.0685833 



18 o 

18 30 

19 o 
19-30 



J 



9.0692284 
9,0698721 
90705158 
9.0711594 

-90718029 



I 



')x — af'=2f 



07976357 
o.y<gfso26 

0.7973695 

0*7972366 

0.79/1038 

0,7969711 



905567i[5 



^ . 9^563188 rA7995ii6j2i3 -0 9.0756599 

8 30 9-^569656 ip.7993770 23 30* 9.0763022 

9 c 9.0576124^ 799:H24?4^' 0| 9.0769444 
9 3cJ 9-058259^^.0.799 1079 24 30 9.0775863 



10 • o 



10.7996465 



iiii"». 



9.053c^3 10,8001869126 3o[ 9,0724460 
9.053729^10.800051621^ o 9,0730892 
9-0S+5767^-0.7999i652i 30 9.0737320 
9-O5;50;m^ 10.7997814 B2 o 9 074374S 



I 

J22 3(»;' 9.0750174 



y-'-:>-*jy»^'.*'vy^*^/*^,*^ ^g 9.0775Bt>^*^'7y:>*-*<»'* 
9-058905^ <a7989734^a5^'j|^; 9 078^28 r 10^9499^9 



10 3(5 9-0595520.^0.798839225 30; 9.078$6o8 
ri ^ 9-060J982 10.7987050 16 o 9.0795114 

11 3^ 9 060344? ^979857^0^6 30' ;9.o8o;52« 

12 0X9.0614902 10.798437027 ; o| 90807940 
i^joj 9^0621358 10.7983032 27-30 9081435, 

13 0(9.^62781510.7981695^ 

13 3g 9-0634268 10-7980360 2S 34 90827168 

14 q 9 o6407;i<> 10.7979024 29 #0 
H 30} 9<^^47i7^1i0797769i29 30 

^ T5 ^1 9-0653621! io.7976i<;7 ^0 o 



a7968384 
0.7967059 

0.7965734 
0.7964412 

07963089 

0.7961768 
6.7960448 

07959130 
0.7957812 

^07956496 

10.7(5155179 
107953806 

ro.7952552 

10. 795 1 24 1 



ra794$620 
10 79473^0 
ro.794^003 
107944696 

Jt 0*794339 






X 



10794^085 
10.7940782 

10.7939479 
10.7938178 

107936877 I 
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20 DEGREES. 



rw 



S »» — hx==lSix~tf=2t 



30 

: 30 30 
': 31 
I 31 30 

32 30 



. ■"'•7935S7I 

I ;"°-793'983 

i M-793"687 

I 10.7930392 



c^— *»=a, 



'815 



ts 30 

+6 30 



33 
33 30 



3t 30 5 
35 o 5 



10.7929098 
10.7927806 
10.792651, 
I0.791522' 
■0-7923933 



9.1075927 
9.1082*75 
9.1088623 
f9 30 9 1094969 
SO o^ 9.1101315 



:4 49 o 9.1088623 10. 



bx — X*=s£t 



9.1037800 
9.1044157 
9.105051; 
9.105686! 
9.1063223 
9.1069575 



♦8 

48 30 < 



10.7898368 
10.7897103 

■0.7895837 
10.7894572 
0-7893307 
0.7892045 



0.7890783 
'88952, 



1*7889523 
10.788826J 
■0.7887905 
-0.788574; 



35 30 

36 

36 30 
37 

37 30 



90916723 
9.0923109 
9.0929492 
9-0935875 
9.0942255 



10.7922645 
0-7921357 
;o.7920o72 
:o.79i87S7 
0.7917503 



50 30 

51 o 
!■ 30 

52 o 

S2 30 



9.1107658 
9.III4OOI 
9.II20341 
9.112668 
9.IJ33O18 



10.7884492 
10.7883237 
10.7881983 
IQ.788072Q 
0.7879478 



38 o 

3830 

39 

39 30 



9.0948636 
90955014 
9.0961392 1 
9.0967767 
9.097414 



7916220 
791493S 
o.79i36se 
0.7912377 
0.7911097 



1 91139355 



S3 

53 3< 

54 oj 9.1152024IK 

54 30 9.115835J 

55 o 9.1164689 




ia7878223 

45690 10.7876978 

0,7835728 

0.7874481 

10.7873233 



0.7871988 
10.7870743 
.0.7869501 

o 7868258 
10.7867018 



M 

*3 30 

W 

♦4 30 
45 



9 1012352 
9.1018716 
9.1025079 
9.1031440 
9.1037800 



07903448 
0.7902178 
10.7900907 
0.7899638 
0.7898368 



583' 

59 

S9 301 
5o ' 



Ti 



9. 1 zo 2645 
g. 1208966 
9.12152S7 
9.1221605 



0.7865777 
0.7864538 
10.7863199 
10.7861063 
10.7860726 
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I ft: 
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CO 
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f I » *i 
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o 
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t 

2 
2 



C 



39 

o 

3c 



I. 



3 
3 

4 

•4 
5 



6 

c 
3C 



S 

6 

6 

-7 
7 



9- 
9- 
9- 
9- 
9- 
9" 



9- 
9. 

9^ 

.9. 

9- 



30 
c 

3C 

c 

3.0 



8 

9 

9 
10 



3c 

c 

3c 

c 



10 
n 
II 

12 
12 



3^ 
c 

3c 

t 
3^ 



»3 
^3 

f5 



c 

6 
3c 



9i 
9 
.9 
9 

9 



9. 

9- 
9- 
::9- 
9- 



9 
9 
9 
9 
9 



9- 
S 
9 
9 



i27922 XO. 7860726 

234238 10.7859592 
240553 X0.7858357 

107857125 



246865 

15:3177 
^59437 



CO 



^ - 

li 



I0.785589I 
ia7?^66 



%^S797 ^^785343^ 
'27110^ 107852204 
27841^ 10:7850517^ 
2847161078^9750 
5^91020 10 



10.7847:^01 
r 07 84607 
i 0.784485 
51622^ ^<^.784363 
3225^16 io.78424.i4|2X 



297321 
303622 
JJ0992 



328.812 

335ioe; 

34HOC 
347691 
3539^1 



360269 
366556 
372842 
379129 

38541 I 



391692 

397973 
4^4254 
410531 

416809 




to;7!84ii96 

^0-7^3997 
10.783876 

10783.754s 
to. 




ro.7835117 

^07833904 
fo.7832692 

10783148! 
^07830273 



io782qo64 
10.78x7857 
10.7826650 
io;7825445 
iPi5?424i 

■■ ■' r J . ■ n il ■ 



15 

x6 
16 

17 
17 




30 



30 

30 



18 

i8 

19 

19 

20 



3Q 

o 

30 





20 
21 

2i 



3C 

G 

3c 

c 

31 



^3 

23 
24 

,24 
25 



c 

30 


30 
o 



i5 

a6 

26 
27 
27 



p 



o 

30 
o 



9- 
9- 

^' 
.9- 

>9- 

.9- 



9 
9 

.9' 
9 

9' 



9 
9 
9 
9 

a 



9 
9 
9 
9 



9 
9 
9 
9 
3* 9 



28 
28 
29 
29 
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30 

.6 



9 
9 

9 
9 
9 
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«**'• 



7§2434i 

io7^a3?# 

io.7§ii^35 

10.7^20^35 

441903IIO.7819435 



4168 

4?9359 
435^3* 



45fH„ 

46Q70I 

;*''6^975 



479505 



485767 
492029 

498288 

504546 

510803 



% 1.0. 



.o.78j7P3^ 

i,o.78i584!» 

I p. 78 14^47 

473249110. 7813452 

10 7S12257 



10.7811061 
ro 78'o987 

10. 
ro. 
io. 




517059 10.785511^ 
5233,3 io.7£o393J!| 
529567 io.7?0274j 
535820 10.7S01564 
542071^0 '780037.^ 



548320 10.779919$ 
554569 io.7798cfi7 
560816 10.779683? 
567062 io.77956_5^ 
573305 io.77_9448^ 



5795491107793305 
5S5790 10.7792130 

592031 107790955 
59827c 10.7789782 

'°778»6g9 . 
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tx=ai Jaf— ^s^i 



; JO 3«I 
3' 



13 Ji 
33 3e 
S* . 

i is 3c 

17 
S7 3t 



i8 3« 
J9 3" 



t3 

« 30 



H 30 



10.7^8606 

l-t6i0745 IO.778.7+3J 

- • - ■o.77«62f' 



66*1 



9.1610745- 

9.161698a 

9.1623216 . . - , - _ 

9.16294+9 '0.77S39»9|*7 

9.16356801"" 



*S 30 

f6 o 
10.778509S *6 30 
10.7783929 17 
10.778276247 30 



;9.lfi4i9Hl>0.; 
9.iMl4> ■" ' 

9.1^60596 
'9.1^66822 



9.1W3045 
9.1^79269 
9.1^85491 
9.1691712 
9-'^793^ 



9.i7352« 

9.'74I433"' 

9."7*7642 

9.175.3852 

9.1760059 



9.177626s 
9.1772469 
9.1778674 
9.1784J76 
9.'79'°78 



ITt'Sl 
.778043: 



7779»66t9 6 

777*104 

777694J 



.7775781 
7774621 
7773463 
.7772304 

.777"47 



.9.170415110.776999: 
9. 17 10367 
9.(716583 
5.1722797 
.9.1729Q1 



194 (8 



♦8 30 



t9 30 
SO 



.7768837 
7767683 
7766531 
7765379 



.776423U 
77630S1 
.7761932 



7760784 S7 
'7759^39 57 30 



775849358 



0-7757349 
o 7756206 



.7755064 59 30 
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30 
52 

52 30 



S3 

53 30 
S4 

54 30 
55. 



55 30 
S6 

56 30 



59 



'— -ferx=2< 6*— *'=a 



9.1791078 

IT 

9..i 
9.i! 
9.ii 



9.1828251 
9.183^5: 
9.1840644; 
9.1846S34 
9.1853023 



9.1859210 
9.1865398 
9.1871583 
9 '8.77768 
91883951 



9.1890134 
9 1896315 
9.19024^ 
9.1908674 
9.190485 1 



9.1911027 
9.1927203 
9.1933376 
9 1939550 
9.194572: 



9.1951893 
9.T958061 
9.1964229 
9.1970397 ' 
9.1976564I1 



'.775392? 
'77.52781 
' 7751644 
1.775050* 
'.77jt937« 
'.7748234 



'7?4799? 
'77,4596« 
'•7i44^34 

77«Jo4 
'•774257 i 



'.7741444 
'-7740314 
.7739*1 
1.773806^ 
'■7736933 



.773S?iq 
■7734687 
■7733si?4 
'■773244'l 
774132a 



■7740WJ 
.7729087 
.7727970 
.7726854 
■7725739 



■7724625 
'.7723513 
'■7722461 
.7721291 
'.7720 180 
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9-5380375 
95386159 



9 5391944 
9-539772* 
95+03513 
9-5409296 
9-5415080 



9.5420862 

9^426644 

9.5432427 

9-54-3821 

9-5+43993 



.7255600 

.7255106 

0.7254613 

0.7254122 



0,725858^ 
0-7258086 
0.725758! 
0-7257085 
0.7256591 
0,7256095 



7253'44 
.0.7252656 
0.7252169 
0.7251683 
0.7251199 



9.5276224 
9.5282012 
9.528780c 
9529358; 
9-5299374 



7265712 
7265I1 ' 
72646I 
.7264167 
7263654 



43 3<: 



44 3c 



9-5305162 
9531095c 
9-5V('73i 
9-5322521 
9-5328308 



7263142 
726263c 
7262121 
7261613 
7261106 



9-5334095 
5-5339880 
9-5345666 
9535145: 
.9-535723: 



7260599 
7260094 
,7259590 
,7259087 
7258585 



53 

53-3° 

54 

54 30 
55. 

55 30 

56 c 
56 ko 
57' o 
5730 

58 
S8 30 



9-5449775 
9-5+55557 
9-54*1340 
9-546712 
9 5472902 



0.7250715 
7250233 
0.7249752 
0-7249273 
0.7248794 



9,5478683 
9-5484464 
9-5490245 
9.5496027 
9,5501807 



0,724831: 
0.7247840 
0-72+7365 
0,7346891 
0.72464K 



9-5507587 
9-55'«67 
9-5519147 
9-552+927 
9-5530708 



<i-724S94; 

0-72+547; 
0.7245007 
0'7244» 
0.724407: 
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Co 



y 



O 

o 
I 

I 

2 
2 

3 
3 

4 
4 
_$^ 

I 

6 

7 
7_ 

8 
8 

9 
9 

10 
10 

II 

ri 

12 
12 



13 

1'4 
■5 



/ 



o 
n 

o 

a 

a- 

us 



x' — l>X=^2i 



O 

3& 


3<5 



30 
o 

30 

o 

30 



30 

o 

30 

o 

30 

o 

o 

30 

'6 

3c 
3c 

c 
30 

— r" 
O 

30 

. o, 

3c 

c 



9-55307^8 
9.5536486 

9.5542266 

9.5548045 

9-5553824 
9-555960^ 



l>X — X'=2 



9-5563383 

9557"6i 
9.5576941 
9.5582719 

9.5588497 

■ ■ I 

9-5594275 
9.5600054 

9.5605831 

9.561 1608 

9.5617385 



9.5623163 
9.562894x5 
9.5634718 
9.56404:95 
9.5646272 



9.5652049 
9.5657825 
9.5663602 
9.5669378 

9-5675155 

9.5680931. 
9.5686.^8 
9.5692485 
9.5698/260 
9.5704036 



0.7244072 
0.7243606 
0.7243142 
0.7242679 
0.7242216 
0.7241755 



0.7241295 
0.7240835 
0.7240377 
0.7239921 

0-7239465 



0.723901 I 
6.7238558 
0.7238107 
0.7237656 
0.7237207 



0.723675 
0.723631 

o.;^235866 

072^3543^ 
0-72^34976 



0-7234535 
0.7234093 

0.-7^33654 
0.7233214 

0.7232777 



0-7232339 

0.7231964 

0.7231469 
0.7231036 
0.7230&64 



S ST 

3 C 



IS 
IS 

16 
16 

17 

■17 



c 

30 

o 

30 

; o 

■30 



1 8 
18 

19 

19 
20 



o 

30 
o 

310 
d 



20 
21 
21 
22 
22 

23 

23 

24 
24 

25 



30 
o 

■30 

o 

30 

o 

30 



30 



25 
26 

26 

27 
127 



.3^ 



30 

,. c 
30 



28 
28 
29 
29 
30 



c 

3c 

c 

3c 



K^-^-hk 



'=2 hx— 



9C^=tlC 



9.5704036 
9*5709811 

9-5715587 
^.5721362 

9.5727137 
9.5732912 



9-5738687 
9.5744462 

9-5750237 
9.5756012 

9-5761787 
9-5767562 

9-5773337 
9.57791 1 1 

9.5784886 

9.5790660 



9-5796435 
9,5802208 

9-5807982 

9-5813756 

9 58 1 9531 



9.5825304 
9.5831078 
9-5836852 
9.5842626 
9.5848398 



9-585417^ 

.9-5859945 
9..5865720 

9-5871493 
9.5877266; 



0.72^0604 

07230173I 
0.7229743^ 

072293? 6 
0.7228889 
0.7228464 



0.7228039 
0.7227616 
Q.7227193 
0.7226772 
0.72263 51 

O-7225932 
0.7225513 
0.722509^ 
07224682 
0.7224268 



0.7223855 
07223444 
0,7 22303^ 
0.7222624 
0.7222215 

0.722180b 
0.7221402 
0:7220998 
0.7220594 
0.7220192 

07219792 
07219391 
0.7218992 
0.7218595 



(8l ) 



V 

3° 30 
3 

31 3^ 

3» 

3^3= 

33 

33 30 
3+ 

3+ 30 
3S 



35 30 

36 o 

36 30 
37 

37 30 



.38 

38 30 
39 

39 3^ 



to 3C 
4-I 

»■ 3C 
t2 

t2 30 



30 



P3 

H 3C 



' — bx^^l^!f~~)^=l^ 



9.5877266 

9,5883039 
9.5888813 
9.5894.585 
9.5900358 

9 5906130 

9.591 1903 
95917676 
9.59234+9 

9 592922" 
9 593+995 



9.5940767 
9.594654 
9.5952313 
9.5958085 
9.5963858 

9.5969630 

95975403 
95981176 
9.5986948 
9.599272: 

9-5998493 
9.6004265 
9.6010037 
9.6015809 
9.6021582 



9.602735. 
9.6033126 10. 
9.6038899 10. 
9.6044671 
9.6050443 



1.7218198 
1,7217803 



).72i7409 46 



5.7217017 
5.7216626 



8- 



- 9-6050443: 

30 9.6o56r ■ - ' 

o 9.60619V/ 

30 9.6067759 

. , ^ . . o 9.6073531 

0.721623647 30 9.6079303 



0-721584748 
721546048 

0-7215073149 
0.72146874^ 

o-72'4303J50 
10.721391950 3c 

o-72i3S37:5i 
10.721315751 30 
10.721277752 
10.721240052 30 



^ 96085076 

30 9.6090848 

c 9.6096621 

30 9.6102393 

c g. 6108165 



S3 
S3 30 



: 0.7212022 
:o.72ii647 
0.7211272 
:o.72J0898S4 3° 
o.7^iC52s'55 



3.72loiS5|5S 30 
5.720978556 
5.7109417 
5.7209049 



5 7208684 



56 30 

57 

57 3= 



720831S . 
7207954158 30 
.720759: 
7207231 59 30 
,7206871160 



9.6113937 
96119709 
9 612548 
96131254 
9.6137026 



9.6142799 
9.614857 
9-6I54343 
9,6160115 
9.6165S87 



9.6171659 
9,6177432 
9,6183204 
9.6188977 
9:6194749 



9.6200523 
9,6206294 
9.6212067 
9.621784c 
Q 6223614 



0.7206871 
0,7206513 
0.7206155 
0.7205799 
0.7205443 
0.7205089 

0.7204736 
0.7204384 
0.7204033 
0.7203685 
0.7203337 



0.7202991 
0.7202645 
0.7202301 
0.7201958 
0.7201616 



0.7201275 

0.7200937 

0.7200599 

,7200263 

7199927 



0.7199593 
0.7199200 
0.7198928 ■ 
0.7198597 
0,7198267 



o-7'97939 
0,7197612 
0.7197287 
0.7196962 
7i9f- - 



M 



■Hi 
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2 o 

3 <« 



o 
o 
I 
I 
a 
2 



;i — bx^ic OX — ;if'= I 



o 
o 

301 

o 

30 



3 c 

3 30 

4 o 

4 30 

5 o 



5 
6 

6 

7 

7 



30 



30 



9.6223614 
9.6229386 
9.6235159 
9.6240932 
9.6246705 
9.6252477 



• 



3 

CO 




9.6258249 
9.6264023 
9.626979^ 

9.6275569 



9.6287115 
9.6292S89 
96298662 
o| 9.6304436 
9 6310209 



10.7196638115 
10.719631615 30 
10 7195995 16 o 
10719567616 30 

10-719535717 o 
10.7195041 17 30 



10.7194725 
10.7194411 
10.7194097 
10 7193785 



9.6281342 10.719347420 



— hx:s=2c 



9.6396821 
9.6402595 
9.6408370 
9.6414145 
9 6419922 
9.6425697 



18 
18 

19 

19 



30 



8 

8^30 

9 o 

9 30 
1:0 o 



10 30 

11 
II 30 

12 O 
12 30 



9-6315983 
9.6321756 

9.6327529 

9-6333304 
9-6339078 



IO.7193165 
10.7192857 
ro.7 192550 
10.719224422 



IO.7191939 



9.6344852 
9.6350626 

9 6356400 



96367948 



13 o 
13 30 
H c 

Ih 30 

l'5 



9-63737^3 

9-637949^ 

9 6385273 
9.6391046 

9.6396821 



10.719163523 
1^.7x9133423 
10719103324 

10.719073424 
10.719043425 



10.719013825 
10.718984226 
10.718954826 



o 

30 

o 

30 

o 



20 
21 
21 



30 


30 

o 

22 30 



30 



9.6431472 
9.6437247 

9 6443023 

9.6448798 
9-6454573 



9.6460349 
9.6466126 
9.647 1901 
96477677 
9.6483453 

9.6489230 
9.6495006 

o 9.6500783 

30 9.6506559 

o, 9.6512337 



9.63621741x0.7189254(27 "oj 9.6534447 

30J 9.6540224 



10.7188962 



10.7 18867 1 
X0.7 188382 
10.7188093 
10.7187806 

107187521190 



30 9.65I8II4 

o. 9.6523891 

30- 9-6529669 



28 

28 

29 
29 



®l 9-6547001 
3o[ 9655277 

o| 9-655855 

30 9 6564336 

o Q.6570114 



bx — «'==:2f 



0.7187521 
0.7x87237 
0.7186954 
0.7186671 
0.7186390 
0.7186111 

0.7185832 

07185555 
0.7185279 

o 7185006 

0.7184733 



0.7184461 
0.7184190 
0.7I8392I 
0.7183653 

0-7^83387 

0.7183122 

0.7182858 

0.7182595 

0.71,82333 

0.7182073 



■» 



0.7181814 
7181555 
0.7 18 1 299 
07182043 
0.7I8I790 

0.7180537 
0.7180285 
0.7180034 
0.7179786 
0.71795^8 1 



(8j) 



30 ( 

so 3, 

31 I 
31 30 

J2 30 



83 

13 3° 

"14 
* 30 

15 



■£i)c=s2mx~x*=l, 



9.6570114 ' 

.9.6573893 

9.6581671 

9.6587450 

9.659322, 

9.659900I 



9.660+788 
9.6610566 
9.661634s 
9.6612125 
'9.6627906 



10.7178C8C 48 

10.717784248 : 

717760549 
10.717736949 ; 
°-7'»I34 SO 



"7 "79538 
0.7179292 

0-7179P+7 



717880446 30 
'°7'7fs6. 47 o ,. 
0.7178320 4j 30I ,. 



*~t>x=sli^x~X^ss!t 



■67«54I 
6749324 
6755108 
.6760892 
6766676 
.6772460 

6778245 
6784030 
.6789S16 
6795601 
6801387 



10.7172713 
10.7172506 
[O.7172300 
; 0,7 172096 
0.7171892 
0.7171690 



0.71714S9 
10.7171290 
10.7171092 
10 7170S95 
10.7170699 



3|-3<+9-«*33^85 
}6 d 9.6639465 

^f> 30} 9.6645246 

17 o 9.6651027 
'.7 30' 9.6656808 



10.717690 
10.7176669151 
10.7176438 
0.7176^07 
0.7175980 



30 9 
0,9. 

30; 9' 
o 9. 

30, 9 



.6807173 
.6812959 
6818745 
6824531 
6830318 



38 ol 9.6662s89(ia7I75753 

38 30 9.6668369 * 

39 o, 9-6674151 
39 30 9.6679932 
to ° 9.6685714 



107175527 
10.7175303 
10.7175080 
10.7174858 



40 30 9.6691496 

41 o 96697270 
30 96703059 

9.6708841 

42 30 9.6714624 



0.7174638 

0.7174410 
10.7174201 

07173985 
'0.717377°|57 30 



55 30 

56 o 
56 30 



,6836106 
6841892 
6847679 
6853466 
.6859254 

6865043 
6870832 
.6876620 
.6882409 



0.7170505 

0.717031 

0.717012 

0.7169931 

0.7169742 



[07169554 
10.7169368 
10.7169J83 
10.7169000 
:o.7i68r " 



0.7168637 
1 10.7168456 
0.7168278 
0.716S101 
0.7167926 



43 

43 30 



9 6720407 
9.6726190 
96731973 
9.6737756 
9.6743541 



'0.717355558 o 
'0.71733+flS" 30 
o7"73"3359 
0.717292259 30 
0.7172713I6 



6899777 
.6905567 
.6911357 



.7167752 
10.7167579 
D.7167407 
10.7167237 



TT 



6917148110.7167068 



(84) 



ig D EG 



r? 
II 



X' — llX=lC 



9 

J 

' 3<: 

1 c 

2 3C 



3 

3 3° 



6 30 
7 

7 31 ^ 

80 

8 30 
9 

9 30 

10 p 



II 30 

12 o 

■2 30 



>3 

13 3° 

14 o 

U 3° 
!i 



9.6917148 
9.692293b 
9.6928731 
9.693452c 
9.6940311 
9.6946102 



9.6951895 
9.6957686 
9.6963(78 
9.6969271 
9.6975065 



96980858 
9698665] 
9.6992445 
9.6998240 
9.7004034 



9.7009829 
9.7015623 
9.7021419 
9.70272H 
9.7033010 



9.7038805 
9.7044602 
9.705039S 
9.7056196 
9 7061993 



9.70677. 
9.7075589 
97079387 
9.7085i8( 
9 7090985 



167068 
i6o9oc 
166734 : 
166570 ,6 
166407 
166244 



166083 



18 



65924 18 3c 



3" 



165766 
165609 19 
1^453 



165300 20 ; 
165147 " 

16499521 : 
1641144 22 
164696 22 ■ 



164549 
164403 



[64259 24 

164116 

163974 



63833 
63694 
63556 
16342c 
63285 



16315 

763019 

162887 

62758 



10.7162629 
10 7162502 
10.7162376 
7108383107162253 
" 107162130 
10.7162009 



9.7090985 
9.7096784 ■ 
9.7102584]^ 

9'. "_"_ 
9.7114182 
9.7119983 



9-7125784 
9 7'3'585 
9-713738; 
9 7143181 
9.7148990 



10.7161888 ' 

10.7161769 

10.7161651 

10.7161536 

10.716142a 



97154793 
9.7160596 
9.7166398 
9.7172210 
9.7177998 



9.7183S1 

9.7189614 

9.7195419 

97201223 

97207029 



97212835 
g.7218642 
9.7224448 
9.7230255 
9-7236062 



o! 9.7241869 
30; 9-7247'77 

9-7253485 

30 9-725929J 

62629I30 o' 9-726510^ 



10.7161309 
10 7161196 
10.71610JI6 
10 7160986 
07160862 



10.7160763 
10.7160658 
10 7160555 
10.7160453 
107160353 



10.7160253 
10.7160154 
0.7160058 
0.7159963 
07159870 



7~'S9777 
10 7159687 

■0 7159597 
10.7159509 
1071^442-' 



(8J) 



:b ES. 



30 39, lp,ji)ip0T5»i7 ■ - 

V 9 .9727674'° i"S9^5" 

V r 9.7a2siJ"'-7'S9''| 
S» ? 9.7288344l»°'7'5908i 
32 3" 9.729+ij5'°-7'59«=9t'7 3= 



:3 

i3 30 



>+ o" 9.731 1590 ">-7' 
34 3= 9'73>7403'°-7' 
35- P^ 9732321S '°"7' 



♦5 3= 
^6 o 
t6 30 
t7 



9.7I995661"'7|589: 



9-7305777 



35 3° 9.7329028 "'■7 

-' J 733484^ ;j7: 

734065i'"" 



J6 

36 30 
$7 

37 30 



38 

38 30 

39 

39 30 
4° 



9 

9-734647o|;°'J' 
97352285 '"" 



10.71 



7357100 '°*7* 
7363916 '0-7' 

,7381365 



fo 30 9.7387182 
9.7393000 
9.7398817 
9.7404635 
9.7410454 



*■ 3°; 

42 o 

42 30; 



43 
43 3°1 



9.7416273 
9.7422093 

?.74279'3 'o 
9-H33734 10. 
»7439S55 



58930 48 
58853 ♦« 30 
58778 >9 o 
58704 49 30 
SO- 



58631 



58570. 
5849«^ 
58421 
58354 
582S9 



10.71 
10.71 



58224 
58162 
58100 
58040 
57981 



3.7157924 
5.7157868 
3.7157815 
3.7157763 
3.7157712 



,7157661 



715761358 30 



7157565 
7157520 
7'5747S 



50 30 
SI 

3° 
52 
S2 30 



S3 

53 3° 

S4 

54 30 
SS 



55 30 
56 

56 30 
57 

57 30 



S? 



59 

59 3° 
ko 



7439555 
744537' 
7451199 
7457021 
7462844 
7468667 



747449' 
7480315 
7486140 
7491964 
7497790 



7503615 
7509432 
.7515267 
752109s 
.7526922 



753275 

7538579 

754440S 

.7550238 

.7556068 



,7561898 
756773° 
7573561 
7579393 
7585225 



7591058 
7596891 
7602725 
,7608559 
7614394 



0.71574 
°-7i574 
0-71573 
0.71573 
"•71573 
0.71572 



0.71572 
■0.7'572 
0.71571 
071571 
071571 

0.71570 
0.71570 
0.71570 
0.71570 
0.71569 

0.71569 
0.71569 
0.71569 
0.71569 
07IS6B 



0.71568 
o.7is6£ 
0.7156E 

0,71564 



.0.7156I 
,0.71561 
07156; 
0.7156' 
0.7156 



( B^-) . 



K 
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o 

o 

? 

I 

2 
2 



o 
o 

a 

a. 



jc» — h}(=ii( 



9.7620229 

J 9-7626065 

9.7631901 

9-7637738 
9-764-3S7S 



o 

30 



•3 
3 
4 
4 

5 

6 

6 

7 
7 



^ 



o 

30 

o 

30 

o 



8 o 

8 30 

9 o 

9,30 
10 o 



10 30 

II o 

ir 30 
12 o 
12 30 



13 o 

13 30 

14 o 

14 30 



9.7614^54 ^0^7136818 



9.7649413 
9.761525 1 
9.7661090 
9.766(6929 
9.7672768 



'?X — X*=:lC 



30 9.7675608 

o 9.7684449 

30 9.7690290 

o 9.7696132 

30 97701974 



9.7707817 

9.7713661 

9.7719506 

97725349 
9.773 1 194 



9.7737039 
9.7742885 

9.7748732 

9-7754580 
9.7760427 



9.7766275 
9.7772123I 

9-777797* 
9.7783822 

9-7789674 



0X7156819 
O.7I5682J 
0.7156825 



0.715683017 o 9 7813080 i<^7J57676 
0.715683717 30 97S18933 1^7^57729* 



0.71565^5 
0.7156855 



I? ot 9 7*^78610:7 157782 • 
18 30 97?3?64-o'ro^7^S7?# 



0.715686619 o 97836496 10^7^57*9^ 



0.7156879 
0.7156892 



0.7156908 
0.715692^ 
0.7156944 
0.7156964 
0.7156986 



0.7157009 
0.715703 
0.715705 
0.7157085 



9.7157114^5 o 



0.7157145 
0.7157177 
0.7157210 
0.7157244 
0.7157281 



0.715731928 o 
<^-7'573S9^8 30 
0.715740029, o 
0.715744229 30 




o 



q\x9 — hk=o,c 



cx 

CO 



kx-^X^sszlC 



15 o 9 7789674 Wr7h57486 

15 30 97-7^524x01-715)532 

16 o 9 78oj375;xa7l57S79 
16 30I 9,7807227 ^0^7157627 



n I 1 1 1 > >i> 



19 30- 97842351 *o.7i5794E i 



20 



io 30 9.7854064 xo.7'158668 



12 1 

21 30 
t2 O 

22 30 



23 O 

23 30 

24 O 

24 30 



25 30 

26 o 

26 30 

27 o 

27 30 



9.7848208 



97859922 

97865779 



97871636 to7J 38260 '; 



97877495 



97883355 
97889215 
9.7895076 
9.7900937 
97906799 



9.7912661 
9791S524 

97924387 
9.7930252 

97936116 



107I58008 



10.7158195 



.ic\7i^8327 



10715839^ 

'io.'7i58465 
10.7158536 
107158609 
10 7158683 



o. 



2157486 



30 



9.794198 
97947848 

979S37i6 

9.7959582 

97965450 



10715875^ 
10.7158836 
10.7158915 
10.7158^96 
10.7159078 

107159162 
1071592461 , 
10,7159332 
xo. 7 159420 
xo7X595iO 



\ 87 ') 



30 
30 30 

3' 

3' 30 
32 
32 30 



9-79%45<' 
9.7971318 
97977 '»7 
979S3057 
9.79S8928 
9 7994799 



0.7^59510 
0.7159602 

0.7159695 ;§ 
0.7159789 
0.7139884 
0.7159983 



« 3') 



4.6 30 

♦7 
♦7 30 



fr«r— *'=2f 



9.8141782 
9.8147670 
9.8153560 
98159449 
9.8165340 
9 8171230 



o.7l629'3o 
0.7163068 
0.7163208 
0.7163349 
0.7163492 
0.7163638 



33 

33 30 
34 

3+ 30 
35 



35 30 

36 o 

36 30 
37 

37 30 



38 30 
39 

39 30 

40 



40 30 
*i 

41 3° 
*2 

42 30 



9.8000670 
9.8006542 
9 8012416 
9.8Q1828S 
9.8024162 



1.7160082 
0.7160182 
0.7160284 
0.7160388 
0.7160494 



48 
48 30 



49 30 

50 o 



98177121 
98183013 
9 8188906 
98194799 
9.8200694 



0.7.63785 

°-7>63933 
0.7164082 
0.7164233 
- 7164386 



9.8030037 
9.8035913 
9,8041789 
9.8047666 
9.8053543 



o 7160601 
0.7160709 
7160819 
0.7160931 
07161043 



SO 30 
I o 

1 3c 

2 
2 3c 



9.8212484 
98218380 
9.8224278 
9.8230176 



o.7»64540 
0.7164696 
0.7164854 
0.7165014 
07165174 



98059422 
9.8065300 
9.807118c 
9.8077059 
9.808294c 



0.7161158 

0.716 

0.7161392 

0.71615I1 

•071^1^32 



S3 
»74 S3 30 



54 3° 
S5 



9 8236075 
98241974 
■9.8247874 
9.8253054 
9 8259675 



7165335 
0.7165500 
Q.7165666 ■ 
0.7165114 
0.7166003 



9.8088821 
9.8094703 
9.8100585 
9.8106469 
9,8112352 



0.7161755 
0.716J879 
0.7162005 
0.7162133 
1.7162262 



55 30 
S6 

56 30 

57 

57 30 



9.8265578 
9.827148 
9 8277385 
9.8283290 
9,8289194 



0.7166174 
0.716634s 
0.7166519 
0.7166694 
0.7166872 



43 

43 30 



9.8118237 
98124122 
9,8130009 
9 8135895 
9,814178: 



0.7162393 
0.7162524 
0.7162657 
0.7162793 
0,7162930 



58 o 
S8 30 
S9 

;9 30 



98295099 
9.8301006 
9.8306913 
2,8312821 
98318730 



0.7 1 6705 1 
0.7167232 
07167413 

:p.7j67597 
0.7167782 



(88) 



(89) 






30 c g-Uulij] 
30 30 9:8680686 



31 30 9.8692607 

32 o 9.8698570 
32 30 9^7P'fS32 



33 

33 30 
34- 

34 30 
35 



35 30 
36 

36 30 
J7 

37 30 



■ 3C 
39 
39 1" 



4.0 30 

3<: 
1 c 
^2 3C 



10.7182244^5 30 
10,7182534 46 o 
10,7182825 46 30 
o-7i83Jir 
10,718341. 



9.8710495 
9 8716460 
9.8722426 
9.8728393 
9-87343^ 



10.7183711 . 
10.7184010^8 30 
10.71843H 

0.7184713^9 30 

07184916 



9.8740328 
9.8746298 
9.8752269 
9:8758241 
9.8764212 



10.7185222 
107185530 
10.7185839 
0.7186149 
0.7186462 



9.S770185 
9.8776159 
9 8782135 
9.8788101 
9.8794681 



9.8800063 
9.8806042 
9.8812022 
9.8818002 
9.8823984 



43 

43 30 

44 c 
M 3<: 



9.8829968 
9.8835951 
9.8841935 
9.8847920 
9.8853907 



iS 



5° 



0.71S6777 
10.7187093153 
10.718741: 
10.718773 

0.7188054 



0.7188377 
10.7 "". - 
io.7l8903( 

0.718935' 
10719968I 



10.7190020 
10.7190355 
0.7190691 
10.7191028 



3.7;9'367P O-° 



56 30 
SI 

51 30 

s» 

52 30 



§3 

30 
54 
5+ 30 

'ii - 



--„,, 55 3° 
88702 56 o 

56 30 

57 
30 



58 

58 30 
59 

59 30 



w 



9,8853907 

9«SS9825 

9.8865 

9.8871S73 

9,8877863 

9.8883854 



9.1 

9.i 

9.8901833 
9.89078*9 
9.8913826 



9.8919823 
9.6925822 
9.8931821 
9.8937822 
9.89438^3 



9.S949825 
9.8955828 
9.896183: 
9.896783I 
9.8973845 



9.8979852 

9.8985860 

9.8991" 

9.8997 

9.9003892 



g.9009905 
9.9015919 
9.9021935 
9.9027950 



.0.7191367 
0.7191709 
0.719205a 
0.7192397 
97192743 
0.7193092 



07193443 
0.7193795 
0.7194149 

07194505 
6.7194862 



0.719522? 
0.719558a 

0.7195945 
0.7196316 
07196677 



0.7197045., 

0.7197416 

0.7197789 

0.7198162 

07198537 



0.7198916 

7199296 

0.7199678 

0.7200060 

7200446 



0.7200S33 
0.7201221 
0.7201611 
0,7262004 

:q,7202^^()8 



o 
o 
I 
I 

2 



5 

6 
6 

7 

7 



* >>Mk' '^•(■WMH 



p^i.^ *-..,;.« 



.C-4i-0 
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X 



■0 

JO 

o 

Q 

30 



— Vf 






O 
30 



3 

3 

4 o 

4 30 

5 o 



30 

. 

30 

o 

30 



8 o 
8/30 

9 o 

9 30 
10 



9.9039984 
^.9046004 
9.9052024 
9.905«045 
9.^664067 



9.907009 

9r»9076ii4 

5^.9082140 

9.9088167 

9.9094195 



9.9160224 
9.9106254 
9-9I12285 
9.9118317 

9.912^4350 



bx — ^'=1^ 




io;7;i02 
ia7»02794 
10.7203192 
10.7203592x6 30 
to.7203993 17 - o 
10.720439717 30 



o 
30 



10.7204803 

10.72052x0 

10.7.205620 '9 <> 

10.7206031 *9 30 
107206443^0 



id.72o6§582o 30 
10.720727421 



t3 

d 
n 

CO 



n 
o 

D 

CO 



x^ — hx=i( 



*5 

16 



o 
30 



I 



9.9214979 
9.9221030 
9.9227082 

99233135 
99239190 

9.9245H6 



fX — «^=:2 




^8 
ti8 



.9.9251304 10.7^117844 



9-925736i 
9.9263415J 

9.92*9480 
99275542 



21 



107207693 
10.72081 13 22 ^. 
1Q.720853622 30 



■ — ^ . f ■■ 

9.9130384 10.7208960 



10 30 

II o 

11 30 
12, o 
I 



9.91.36418 

9.9142455 
9.9148492 

9-9154532 



10.7209386 
10 7209815 



o 

30 

o 



10.721024424 30 
10.721067625 o 



9.916057 I 
9.9I666I3 

9 9J>72654 
9.9178698 

2 3o| 9-9184 74 

9.9190787 
9.9196832 
99202880 
9.9208929 
9.9214979 



10.72111P9 
10.721 1545 



23 o 

23 30 

24 o 



9.9281604 
9-9287668 

9-9293732 
9.9299798 

9*9305866 



107^1501^^ 

10.7215553 

I07^i6ood 
1 07 2 1 6463 
1072 16922 
10.7217382 



10.721830^ 
10.7218775 
10.7219244 
107219714 



9-93"935 
9.9318005 

9.9324076 



IO7220I$6 

10.722.0640 
1 0.722 1 136 
I0.722I6I4 
10.7222094 



1071222575 
10.722305$ 

10.7223544 



10721198226 30 
10.721242227 
16.721286327 30 



25 
26 



30 

o 



9-9330148 10.7224032 
9.9336222 10.722452 



I 




10.7213307 

ro.7213752 

10.7214200 
I0.72I4649 
I072I5099 



28 o 

28 30 

29 o 

29 30 

30 d 



9-9342296 
9-9348372 

9-9354448 
9.9360526 
9.9366605 



9.9372686 
9.9378768 
9.9384851 

9 9390935 
9-9397021 



10.7225011 
107225508 
10.7226004 
10.722.6502 
10.7227001 



■«H«I 



10.7227502 
10.7228006 
1 072285 I I 
10.72^901.9 
10.7229529 



(91) 



!'■ 



lb, 



1 



3° 

30 30 

Jl 

s? 

J2 30 



33 30 
A 

34 30 
33 



9'9to02l 
9-9403*08 
9:9409196 
9.9:^15285 
9-942"375 
99+27+66 



10.7230040 .j.^ 



ro.7230552 
10.723^ 
10.7231^8) 
10.7232^06 



9-9443559 
9-9+49654 
9-9445750 '' 
9-9451847 
9-9+57944 



72226^ 
10.7223156 
-0.7133674 



to.7134203 49 30 
-0.7234732 



0.722952545 
4S 30 
4& 

30 
47 
47 30 



06946 



^—hx^ic dx~-f<^==2i 



9.958017: , ,„ 

9-9586297 r(j;7246-; 

9-9592425 

9-9598555 

9.960468b 
9.9610811 



9.9616943 la.7: 
9.9623076 r( 
9.96292(6 
» 9635346 
9.9641483 



10.7245747 

6.7246893 

'0.724747' 
10.724804! 
1-0.7248629 



24921 1 
0-7249796 
ro.7250382 
IQ.7250972 
(0.7251563 



1} 19 
36. 

36 30 

37 ' 

37 3' 



,9464044 
■9+70144 
.9476246 
,9482349 
,9488453 



10.7235264 
6,723S?96 s: 
0.7236332 

10.7236869 
■7^37409 



51 30 
52 

52 301 



9.96476; 

9.9653762 10. 

9.9659903 

9 9666046 
9.9672190 



,7252145 
725275$ 
7253347 
725394' 
7254548 



38 

38 30 
39 

39 30 

40 o 



■9494559 
,9500665 
■9506773 
.9512882 
■9518994 



to-72379S" 
10.723849s 
10.7239041 

,7239588 _ _ 
10.72401385s o 



53 

53 30 
54 

54 30 



9-9678335 
9.9684481 
9.9690629 
9.9696779 
9,9702930 



'•7255i5> 
'■725S75f 
>,725^6$ 
1.725697; 
1.7257581 



40 30 
4" 

41 30 
42 

42 30 



■9525105 
,9531219 
9537333 
■9543449 
■9549567 



0.7240689 55 30 
0.7241243 56 o 
0.724179956 30 



>.72423S7 
'•72429I7 



57 
57 30 



9.9709982 
9,9715236 
9.972159; 
9.9727547 
9-9733705 



0.7258200 
0.7258816 
10.7260435 
O.7260O5J 
D.7260677 



« 

43 30 
44 



9555686 
,9561805 
.9567925 
.95/4048 
■958017 



> 724347' 58 
'■724404358 30 
'■7244605 59 
3.724517859 30 



9,9739865 



1Q.736130I 



9,974^)26 10.726(921 



9.9752188 

99758352 

9^?7645(7 



0.72625: 

0.7263188 

^0^7263821 



( 9Z) 



T- 



f5 



•»v^'' 
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S- 8 

CO 



CO 



o 

* ■ 

p 
i 

I 

2 
2 



C 



30 
c 

30 



3 c 

3 30 

4 o 

4 30 

5 o 

5 3c 
60 

6 3c 

7 o 

7 3<^ 

8 

8 3c 

9 

I' ? 30 
(10 o 



)C 



3 — hx=z%. 



9.^764517 
9.9770682 
9.977685c 
9.9783019 
9.9789191 
9-9795362 



^a;— ^'=a< 



10.7263821 
10.7264456 
10.7265094 
10.7265733 
10.7266375 
10.7267018 



SCO 
2 
— • n 

2 o 
5 » 

3 CO 



T*" 



9.9801536 
9.98077 1 J 
9.9813887 
9.9820064 
9.9826253 



10.7267664 
IC.7268313 
10.7268963 
10.7269616 
107270261 



9-9832434 
99838607 

9.984479c 

9-9850975 
9.9857162 



rfi*. 



10.7270918 
10.7271587 
10.7272248 
IO.72729II 
10.7273576 



15 
15 

10 

16 

47 





30 

o 

30 

o 

30 



18 
18 

19 

^9 
20 



c 

30 



30 

o 



x^^bx=z 



>X X^^Zi 



20 
21 
21 
22 
22 



30 

C 

30 



9.995OI4I 

9-9956352 
9.9962564 

9.9968778 

9-9974993 
'9.9981209 

9*9987427 

9 9993647 
9.9999869 

10.0006092 

10001.2316 



10^7283821 
10.7284522 
10.7285224 
10,728593d 
10.7286637' 
10.7287347 



io-oor8542 

10.0024770 

,^ 10.0030999 

ojxo.0037230 



10 7288059 
10.7288773 
10.7289480 
10,7290208 
10 7290928 



30 



10.7291652 
10 7292378 
10.7293105 
10.7293834 



9-9863351 
9.9869540 

9,9875730 

9.9881923 

9.98881 17 



10 3c 

II c 

ki 3c 
12 c 

12 30 



99894313 
99900511 



10.7274243 
107274914 
X0.7275586 
10.7276261 
ro.7276937 



10.7277615 
10,7278295 



23 

24 
24 

25 



o 

30 



30 

o 



10.0043463 10.7294567 



9.9906709110.7278979 
9 9912908J10.7279664 
9 9919H0I10.7280352 



13 

^3 30 
14 o 

H 30 

^5 o 



9*9925313 
9*9931517 
9-9937723, 
9'994393i 



25 
26 

26 

«7 
V 



o 

30 


30 



16.0049697 
10:0055932 
10.0062169 
10.0068407 
10.0074647 



10.0080888 
10.0087132 
10.0093378 

10.0099626 
10.0105873 



10.7295301 
10.7296038 
io.7296777 
10^.7297519 
10 7298263 



10.7281041 28 
10.728173328 
10.7282427 29 
10^728312329 



I 



> I 



9 9950141(^0.7 J8382ii30 



0J10.0112123 

30 

10.0124628 

10.0130882 



10,7299008 
10.7299756 
10.730^506 
10.7301258 
10.7302013 



o 

30 

o 



io:73d2;^7i 

10.7303530 
10.7304292 

10.7305^56 



^f'';; 






0-01.^7139 10 730582-^ 



•• ■"*.%■■ >' 



•■/-•j^-' ,v vi '.>< \ 



(93 1 
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~\ 



30 

1 o 

E 30 
i ( 

Lii 



0.0513652 
0.0522016 
0.0528381 
0-0534748 
0.0541117 
10.054748a 



'X — ich=:2i 



0,7356156 15 
0.7357070 IS 
0-7357985 
0.7358904 ; 
0.7359825 : 
:o.736o74ii ; 






10.0703:^3.10.7384662 

|o J0.O7i38o4,ie.7385657 
o 10 0720227 fo. 7386651 



30 10.0726652 
10 0733080 
10.0739509 



I— ifK=2^i>f— X^aai 



7387646 
10.7388644 
10.738964s 



3 

3 30 

4 
4 30 
5 



10.0553861 
10.0560235 
10.056661 I 
10.0572990 ' 
0.0579371 



;o. 7 36 1673 
0.7362603 ; 

0-7363535 

0.7364468 
0-7365403 



30 



10,0745941 
10.0752374 
10.0758809 
10. 0765*46 
10.0771686 



ro. 739064c 

0.7391651 

10.7392^61 

739367' 

7394690 



530 

6 o 

6 30 
7 

7 30 



10.0585752 
10.0592136 
10.0598522 
10:0604910 
10.0611299 



0.7366342 
0.7367284 
0.7368228 
0.7369174 

.0.7370123 ■ 



'■ 30 



10.0778128 
'0 10.078457 
10.0791017 
10.0797465 
10.0803915 



0.7395708 
ro.7396727 
'0-7397749 
^0-7398773 
10.7399801 



8 

8 30 
9 

9 30 

10 o 1 



10.0617691 
10.0624085 
10.0630481 
10.0636871 
10.064327I 



0.7371075 
0.7372029 
07372985 
0.7373945 

;o.73749o6 



10.0810367 
10.0816821 
10.0823276 
10.0829735 
10.0836195 



10.7400831 
10.7401865 
113.7402900 
10.7403939 
10.7404^979 



10 30 

11 o 

II 30 
IX o 
IS 30 



10.0649679 
10.0656082 
t a 0662488 
10.0668896 
10.0675305 



0.7375871 
10.7376838 
0.7377808 
;o.737878o 
0.7379755 



10.0842657 
100849122 
10.0855587 
10.0862056 
lb 0868526 1 



10,74*6023 
10.7407670 
10.7408119 
10.740917a 

10.741 02Z<S 



13 

13 30 



14 30 

11 
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